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Suppose you do prepare for advancement in your 
spare time. Can you be sure news of it will reach 
the right ears? Will your boss be impressed? 


I.C.S. regularly reports the progress of its stu- 
dents to their employers, regularly receives letters 
expressing appreciation of this service. 


Typical of the many letters is one from an ex- 
ecutive of a well-known oil company: “We want to 
thank you for your progress report on the above- 
named employee. It may interest you to know that 
he is being promoted, effective immediately.’”* 


YOU want your employer to know that you are 
ready for promotion. YOU want your training 
recognized and rewarded. Then act now to obtain 
that training. Sound, practical I.C.S. Courses cover 
more than 400 business and technical subjects. The 
coupon brings full information. 
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ing system. Already, millions 
know“45”as the magic number 
that makes music mirror-clear. 

‘As was said when the Ameri- 
can Society of Industrial Engi- 
neers presented RCA Victor with 
its 1950 Merit Award, “We are 
moved to admiration by your bold 
departure from past practices in 
developing a completely inte- 


grated record and record-player 
system.” 

Research leading to “45”—confirmed 
at RCA Laboratories—covered 11 years 
**.and resulted ia small, non-breakable 
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tage of convenience and cost, marks 
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It Takes More Than Talk 


“a s--To solve our national security problems. 
‘We need men of action—“double-duty” Americans 
—willing to make a personal contribution 

to our nation’s strength. 

Francis W. McGovern is such a man. A hard working 
fireman for the N. Y. C., he still finds time to train 
with the 721st Railway Operating Battalion, 

U.S. Army Organized Reserve Corps. 

This summer, he is spending two weeks with his 
battalion insuring its immediate effectiveness 

in case of emergency. 

He and thousands of other Army Reservists are 
quietly, seriously undergoing peacetime training as 
their contribution to a strong, free, and 

peaceful America. 

Find out more about your Army’s Organized Reserve 
Corps at your nearest U.S. Army and U.S. Air Force 
Recruiting Station or write directly to the 

Executive for Reserve and ROTC Affairs, Dept. of 

the Army, Pentagon, Washington 25, D. C. 
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I you're that man, here’s something that will in- 
terest you. 

‘Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the rewards were good—a salary of $3,000 to 
$10,000? 

An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for vou? Well, 
don’t be too sure. Very possibly they can be! 

Why not, like 10, many before you, investigate 
LaSalle's modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 
could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all 

That's the training you follow in 
principle under the LaSalle Problem 
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ing, Cost Accounting, Business Law, Statistical Con- 
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Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It's possible your employers will notice your 
improvement in a very few weeks or months. Indeed, 
many LaSalle graduates have paid for their training— 
with increased earnings—before they have completed 
it! For accountants, who are trained in organization 
and management, are the executives of the future. 
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helped many men. Send us the 
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Letters 


What's That Smell? 


Sir: 
I wonder if you could help settle an argu- 
ment that has arisen among a group of us 
here at the University of Tennessee. We 
have been trying to figure out just what 
makes a new car smell new! I know it 
sounds ridiculous, but we still haven't found 
a satisfactory answer. 

We thought perhaps it was some chemical 
in the lacquer, or a composite of several; 
but my chemist friends know these chemi- 
cals and haven't been able to identify that 


distinctive odor. Someone suggested that the 
upholstery was chemically treated, and one 
man attributed the smell to a sound-deaden- 
ing paste sprayed into the material under 
the roof of the car. 
Can you give us an expert answer? 
Witiaac J. STARR 

Knoxville, Tenn. 


There are only two major causes of new- 
car smell: rubber cement, used in installing 
cloth and fabric trim, and the rubberized 
metal-sealing compound used to embed 
windshield and hack-window assemblies in 
their openings and to waterproof all metal- 
to-metal joints. There are now on the market 
at least two chemical perfumes, or “reodor- 
ants,” for spraying in used cars to make 
them smell like new. 


Why Reckets Come Back 
Sir: 

An interesting question is raised by the 
picture in your April issue [p. 170] of a switch 
that took a ride in a Wac Corporal rocket 
that soared beyond the earth’s atmos- 
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The Dark Continents 
of Your Mind 


DO YOU struggle for balance? Are you 
forever trying to maintain energy, enthusi= 
asm, and the will to do? Do your person- 
ality and power of accomplishment ebb 
and flow—like a stream controlled by 
some unseen valve? Deep within you are 
minute organisms. From their function 
spring your emotions. They govern your 
creative ideas and moods—yes, even your 
enjoyment of life. Once they were 
thought to be the mysterious seat of the 
soul—and to be left unexplored. Now 
cast aside superstition and learn to direct 
intelligently these powers of self. 


Accept this Free Book 

Let the Rosicrucians, an age-old fraternity 
of thinking men and women (not a reli- 
gion), point out how you may fashion 
life as you want it—by making the fullest 
use of these little-understood natural fac- 
ulties which you possess. This is a chal- 
lenge to make the most of your heritage 
asa human. Write for the Free Book,““The 
Mastery of Life.” Address: Scribe S.L-Y. 


“The ROSICRUCIANS 


San Jose (amorc) California 
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phere to a record height of 250 miles above 
White Sands, N.M. 

According to accepted theory, this earth 
has a peripheral speed of 1,000 miles an 
hour due to its easterly rotation, plus an 
orbital speed of some 66,000 m.p.h. around 
the sun, and is supposed to go forward 
with the sun toward the constellation 
Hercules at an estimated speed of 45,000 
mop.h. 

Heretofore, when the question has been 
asked as to why an object leaving the earth 
does not show some movement to the west, 
the stock answer has been that the earth 
carries its atmosphere with it. But when 
a rocket reaches the rare atmosphere at 250 
miles above the earth, there should be suffi- 
cient lag to cause a westward movement 
such as that observed in pictures of a spiral 
nebula. 

Is not the lagless climb and fall of this 
rocket the first proof that, actually, the 
earth has little if any movement? 

Cuances W, Warp 
Bradenton, Fla. 


Answer: No. 

A rocket standing on the ground prior to 
launching is at rest with respect to the earth 
and 4s, therefore, partaking of the earth's 
motion-that is, traveling east at a speed 


| of 750 m.p.h., the earth’s rotational surface 


velocity at the latitude of White Sands. The 
mere fact that the rocket is propelled ver- 
tically to a high altitude does not destroy 
this easterly velocity. Therefore, the rocket 
remains more or less straight above the 
take-off point in both its upward and down- 
ward flight. And it, or any surviving frag- 
ment, falls near the launching site. 


y vs. Security 


Sir: 

Your articles in recent months on military 
tactics and equipment have been highly in- 
teresting. However, I believe they are too 
detailed for public presentation. I believe 
that a specialist in military equipment may 
be able to deduce more from the given in- 
formation than is safe. It is conceivable that 
a potential enemy of the United States 
might be able to develop preventive meas- 
ures from deductions based on this type of 
article. Since the world situation is at -this 
moment so very tense, I believe that it 
would be better to discontinue articles of 
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® Turn your spare time into CASH—sharpen- 
ing saws with a Foley Automatic Saw Filer 
Pays up to $2_or $3 an hour. You will find 
you can make $20 to $30 a week in your spare 
time as a starter. 

‘You can work in your basement or garage— 
o experience necessary. "The first saw I sharp- 
ened with my Foley Filer came out 100 
writes Clarence E. Parsons. No canvassing —"I 
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saws’ 'M. L. Thompson. The Foley is the 
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SEND FOR FREE BOOK 
“INDEPENDENCE AFTER 40"! 


‘Send FREE BOOK. 
“Independence After 40."" 


12. rorutar science 


this sort, even if it meant keeping the public 
in ignorance of the technological advance- 


ments being made. 
Lorian Gorriies 
New York, N.Y. 


PS concedes that it is necessary, in the 
present state of the world, to keep certain 
details of U.S. military equipment secret. 
What those are we leave to the authorized 
judges, by adhering strictly to the security 
regulations of the armed forces and the 
Atomic Energy Commission. 

But our country’s future security, we be- 
lieve, depends not merely on keeping old 
ideas locked up. Just as important is keeping 
ahead of rivals in generating new ones for 
tomorrow—by the customary process of rub- 
bing today’s ideas together. To stop that, by 
eping the public in ignorance,” seems 
to us the greater risk to our security—and 
our democracy. 


Model A(2) 
Sir: 
I want to second the motion of reader 
Albert A. Johnson [PS, May, p. 16] that the 
Ford people resume making their famed 
Model A to meet the need for a low-priced 
really practical car. 

But I don’t agree that they should “not 
change a single nut or bolt.” There are three 
necessary changes that should be made to 
fit today’s conditions: (1) hydraulic brakes, 
(2) gear shift on steering column, (3) 
modernized body. 


L. G. Pottock 
Wood, S. D. 


posed: A PS Quiz 


Sir: 

Many of your articles are just as educa- 
tional as any high school text book. So why 
not run a short test or series of questions 
over each of your more important articles? 
A person could obtain a pretty good educa- 
tion just from reading your magazine if you 
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did something like that to encourage him 
to study it carefully. 

Husert McCautum 
Houston, Tex. 


How many other readers would like an 
occasional PS Quiz? 


Pazzle Sel 


Sir: 

I'm puzzled by one thing in that picture 
of the self-winding Swiss car clock shown 
on page 130 of your May issue. The clock 
is mounted on the steering wheel of what 
appears to be a 1949 or ’50 Oldsmobile. 
But the figures on the speedometer, visible 
through the wheel, run up to 180 miles an 
hour! 

Ricuarp Bove 

Athens, O. 


Looks impossible to me; since I own the 
same type of Oldsmobile, with speedometer 
dial reading only up to 110. 

Norman Fournen 
Lewiston, Me. 


Wha’ hoppen? 
Goshen, N.Y. 


To the dozens of sharp-eyed PS readers 
who spotted this detail: 

The photo, like the clock, was made in 
Switzerland—where distances are measured, 
not in miles, but in kilometers. At 6214 
miles to the kilometer, 180 kilometers equals 
about 112 miles. 


Donaup Harvey 


Aw 


Sir: 

Just a line to let you know that your 
April story on automatic transmissions—and 
a good one it is!—has attracted attention 
here. 

Knowing your sincere desire for accuracy, 
though, I want to offer a small correction 
in the Box Score on page 105: 

Ultramatic Drive is standard equipment 
on Packard custom models and available 
at extra cost ($185, including Federal ex- 
cise taxes) on all other cars in our 1950 
line. 


Drives 


Syonex J. Kerr 
Packard Motor Car Co., 
Detroit, Mich. 
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INVENTORS 


Leam*how to protect your invention, The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

‘The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled ‘Patent Guide for 
the Inventor’, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 
02-G DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record” form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS e COPYRIGHTS = PATENTS 
142-D VICTOR BUILDING, WASHINGTON 1, D. C. 


sury 1950 [7 


Whchs®-2 % WEAKIINGS 9° arlonds 


to become an Ata (HE: MAN 2 


Ties TOURS, 
for ealy 


10c 


perso o 


Let's Go, Pal! 1'l prove 
4 can make YOU an 


“ALL- AROUND” - 


che dies Petal pee 


Physical Colture Dept. 
Yer 1). PSO7 


18 Porutak science 


5 YEAR WRITTEN GUARANTEE ‘ONLY 
BULOVA 15€17 JEWEL 7-13 


Oneal, Shoe) SET 
Seid ope SOO 


5 savings because we 


Fre oder och al ean 


LEARN UPHOLSTERING 


‘A money-making business or side line. Practical home 

fraining. Low cost, easy terms, You get professional upe 

Rolsterer's tools: also materiais to make and upholster 

vane Gitoman with your enegan. Write ar en penny 

Dosteard today Tor ILLUSTRATED BOO! 

WEST COAST UNIVERSITY, Extension Dept. PS 70 
1601S. Western Ave. Los Angeles 6, Calif. 


RERSESTATE 


PAYS BIG! Seno ron rer. mio, eee), 
=e i Srl aoe ¥ 


eB RES, 
hea” whe 


WHAT | Is YOUR IDEA 
OFA cated a 


Don't wait for “breaks” that never come; learn the 
facts noi about teal opportunities abead for our 
skilled graduates. Our 32-page catalog will tell you all 
abou outstanding GI-approved courses in master 
Watchimaking, ‘chronograph watch repair and jewelry 
engraving. Write today 


WESTERN PENNSYLVANIA, HOROLOGICAL INSTITUTE, INC. 


sburgh 19, Pa. 


YOU RECEIVE THIS 


PROFESSIONAL MULTITESTER 
YOU BUILD ALL THESE AND 


OTHER UNITS WITH 
PARTS WE SEND YOU! 
Signal Ge 


1. 
Receive 


Get Complete Training. You Receive and Keep All Tubes, 
Exipmet, Parts and Lessons. No Extra Charges. 


‘You will find all lessons ea: 
stand because they are: 


- yy-step ‘exam! 
in JOBS ESE: out yourself. Bvery pi 


you work 
lece of the equip~ 


Business of Your Own ment ard complete lesson material we 

Radio Manufacturing, Sales, Service sed you Is yours to keep and enjoy, 
‘Broadcast "Telecasting including the multitester, experimental 
Television Manufacturing, ‘equipment, all parts of the Superhetero- 
‘Bales, Service ‘dyne, tube manual, radio dictionary, 
Laboratories: Installation, Mainte- and complete, modern Television texts, 


apee of micctronic equipment, All parts are standard equipment, 
Garages’ Auto Radio Sules:Service Shop Method Home Training 


Sovpanice Olt Well and Driting Earn While You Learn 


With our practical resident shop 

Method Home training. you study 18 

ur apare time, You feseive Gpare 

“es mony reloted fields ‘ime Work Lessons, which ‘show you 
how to earn while you learn. Service 

\ y Beighbors’ radios and TV receive 

Dilances, ete, for extra mone 

Perlence. Many National student 

Bil or part of thelr tra 

‘Checking action of condensers time earnings! 

Experiments with AP and HF Amplifiers 

Experiments with resonance 

Producing best frequencies 

Calibrating’ oscilators 


1 For quick ection, 


VED | mall coupon 


Apolication of visual tester in checking VETERANS! 
Darts and circuits ‘Check coupon below! 

Experiments with audio oscillators 

Advanced trouble-shooting 

+. sand many. many other 


Komesete Lire by Practical 
ool, Est. 1905 


trained faculty, in- 
struction materials and methods used 
here 18 our large, modern resident 
Gehool, are adapted to your training 
fn your own home. Shop Method Home 
‘Training has been proved by hundreds 
of successful gradi 


You NATIONAL SCHOOLS 


LEARN BY LOS ANGELES 37, CALIF. + EST. 1905, 

DOING FIND OUT NOW ... MAIL COUPON TODAY 
Reaaragune | Meinl sens og 7 sea ssueaere | 
tory experi- | tos Angeles 37, California penny postat. | 
fo show you | Send me your PREE book “Your Future in Radio” and | 
how to build | the sample lesson of your course. I understand no sales- | 
Earnie | mae re nae | 

iG experimental | ™*Mt—- | 
gale atch se | ssonsss - 1 
1 0NE___ ata. 1 
Ci Geek Weve it Veteran of World War HT 
ee an Malice Fe acl ali a 


suty 1950 19 


PYROIL 
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FOR YOUR CAR! 


You can preserve the life of your car 
with Pyroil. With Pyroil, your motor oil 
will adhere to metal surfaces assuring 
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against corrosion, gum and sludge de- 
posits. Preserve the life of your car with 
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INVENTORS 


Téyou:consider your invention'to 
be something of importance — if 
you have invented any new and 
useful art, machine, manufacture 
or composition of matter or im- 
provement thereof — you are 
advised to protect your invention 
by applying for a U. S. patent. 
This firm is registered to practice 
before the U. S. Patent Office and 
is available to assist in the prepara- 
tion and prosecution of your 
patent application. 


The “Evidence of Invention” form men- 
tioned below is offered as a convenience 
to you in making your disclosure to us 
for search purposes. 

You should date and sign your disclosure 
and have it witnessed by two or more 
persons who are capable of understand- 
ing your invention. 

Your disclosure should be mailed to us 
together with a letter authorizing us to 
conduct a preliminary search among pre- 
viously granted U. S. patents for similar 
types of invention. 

We then make this search and prepare 
@ report of the probable patentability 
of your invention. If such report is favor- 
able, we recommend the further course 
for you to take. 

The “Evidence of Invention” form and 
booklet are suggested as conveniences to 
you and us in starting action on your 
invention. 


EVANS 2.CO, Pinta Sine | 


D PATENT ATTORNEY 


540-H MERLIN BUILDING, WASHINGTON 6, D.C. 
PATENTS COPYRIGHTS 
= We shall be glad to send you promptly \~ 
and without obligation, an instructive 
booklet, Protection for Inven- 
prepared to give inven- 
tors ‘detailed information and steps to 
take toward patent protection—also our 
convenient “Evidence of Invention” form. 
Use address Victor J. Evans & Co., 340-H 
A. Merlin Building, Washington 6, D.C. = 
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INVENTORS 


Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report to you on 
the question of patentability. 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation on 
your part. 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 
937 Columbian Building, Washington 1, 
Sennen 
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5» Dap. £1 Vete 

pooner B Nerve, 

end valuable FREE information on opportunities in 
hasty. and how T can train for therm 


12th Edition for 


EXAMINATION 
SEND NO MONEY 


jee! 
‘Heating. paint 
Ge Sea, 5 

30 ilustrations 


BETTER JOBS—BETTER PAY 


Bent Feference information that helps salve 
Dullaing problem: 
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Write for WONDER-PASTE leaflet 


NU-WAY Build Your Own 
LAWN MOWER Rotary Type Lawn 
Write for We Supply Cutting Unit 
FREE Circulor Complete. 
price $12.50 
ot vena 


TRACTOR-LITE MFG. CO., spit vane, 1owa 


Ca 


DEPENDAB = 


RAFT SUPPLIES 5 


LEATHER CRAFT* PLASTICS « POTTERY 


BURNING *INSTRUCTION BOOKS+ETC. 


DWINNELL CRAFT SHOP, 
Dept. PS 507—Wheeling, W. Vou 


JACKPOT BANK 
LAMP : 


(DIRECT FROM LAS VEGAS) 


a5) 
a iis | 


5 Strectural Drating 


0 Plumbing 


BOX 5658-M, SCRANTON 9, PENNA. 
Without cot or ebiestion, pease send me full partealars abut the course BEFORE which | have marhad X: 


C SrctarlCngieering 
5 Stronnt snd Maple 


Communications Courses 
Tron 


0 Siam iting 
"8 


EB industrial insrementation 


© tetas 
5 Meche 


Meta tn 
‘ott we 


af 


nt 


er 
Cer 


ond Beet 


Au ot us can't be geniuses. But 
any ordinarily talented mortal can 
bea success—and that’s more than 
some geniuses are. 

Now, as in Asop’s time, the 
race doesn’t always go to the one 
who potentially is the swiftest. 
The trained man has no trouble 
in passing the genius who hasn't 
improved his talents. 

In good times and bad times, in 
every technical and business field, 
the trained man is worth a doz 
untrained ones, no matter how 
gifted. 

‘The International Correspon- 
dence Schools can’t make you into 
a genius. For more than 58 years, 
however, I. C. S. has been help- 
ing its students to become 
trained, successful leaders— 
and it can do the same for you. 

Mark your special interest on 
the coupon. Don’t be like the un- 
successful genius who wastes his 
life in dreaming of what he intends 
to do. Act now! 


APPROVED 


sche rae 9 Bantams cowrene 
hie Fite & heeang 
EB Tesimatine B foe Faeksony 


Name Ae. Home hoses, 
iy. State Working Hour AM te ot 
Preset Poston Emolered by 
Length of Service in ‘olimant ender Gi. Bil approved for Ward War Il Veteonn. Special tion rates lo members of the Armed Forces, 

World War I Canadian residents send coupon to Inernatonl Correspondence Schools Canadian, Li, Martel, Canada 
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learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


——— SSE 
In Our Chicago Shops 


CLAuTO MECHANICS [7] WELDING—ARC and GAS 
(DIESEL MECHANICS [7] MACHINIST 
(REFRIGERATION —_[] PIANO TUNING 

[5 Bopy-FeNDER 


Individual Instruction 
‘by Doing—tow Living 6 
Estoblished 1902—Day ond Evening Classes 


Also the following Home Study Courses 


(ptastic CJREFRIGERATION [DIESEL 
= SCALL IN PERSON OR MAIL THIS AD TOm = 


GREER SHOP TRAINING 
Desk) 460 South Store St., Chicago 5, Ill 
anna eens e 

i sree BY 


information regard. 
whether you ares 


Specdw: Es 
Dio SA, Hew et 


1,000,000 MEN WANTED IN 


TELEVISION 


ver 1,900,000 Man-paying Jobs in tsleision waiting fo be filed 
RIGHT NOW! Get to the top faster through practical-shop-training 
‘methods! You can earn Dig money at home while learning; start 
jour own Business! Television has proved to be the fastest grow- 
Ing. industry in the country. Trained men are in demand NOW for 
Ilth-paying jobs."RTTA’slso prepares you for your FCC Hlcansel 
Better pay! Don’t walt another day. Send for RTTA’s free TV Cata- 
fog, Sample Lesson, and details on FREE Round-Trip to New York 
City from anywhere in.U.S. or Canada. 


FREE TV CATALOG & SAMPLE LESSON 


Tush me your FREE Cai 

to Make Money in Tel 

toare time, AT HOME, while learn 
round trip to N.Y. ¢-; | 


| TELEVISION 
| TRAINING 

| Association 
1 bept. 157 

1 972 BRoao st. 

1 newark 1, N. 


tinder no obligation. 
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‘make hoodreds 


Ses \ rie comes 
mpanstune \ Sinpunge and pear 
Sewer, | Sranr A FLastics nusivess oP your 


INTERSTATE TRAINING SERVICE 
> romano, 


STUDY AT HOME 


WITH AM EDUCATIONAL INSTITUTION 


Petroleuin, 
Conditioning. Chemie 
HTS AND SCIENCES! Phil 


Pol. sel soo 
“ounting: Mathematies; Sta: 
‘catalog, 


Sheridan Rd, Chicago 40, iinois 


tistics; Agriculture, Send for. fr 


McKinley Roosevelt incorporated, 461 


LEARN TO WRITE 


FOR BUSINESS AND social 


heat 


SUCCESS: 


O'mee 


LECTRIC MOTOR BARGAINS! 
1 HP 3450 RPM $34.50 
Yee beso arm 15 44 He so ten S26 
very, Meter Pily Ovgranteed 


Everest & Jennings 
Folding 

WHEEL CHAIRS 
LIGHT, STRONG, 


FULL SIZED CHAIRS 
FOLDS TO 10 INCHES 


‘Monvfecturers of WING Felding Crutche 
See your dealer or write 

EVEREST & JENNINGS Dept. 87 

761N.Highland Ave., Les Angeles 38, Cal. 


HAVE A Nannee 
KING BUSI 
_ WN 


USECOA 


dex nylon 


TS - MEN'S HOSE : (4 
FOUR MONEY-MAKING LINES 
@ WOMEN'S NYLON HOSIERY 

© GLAMOROUS LINGERIE 

@ HOUSECOATS — ROBES 

@ MEN'S HOSIERY 


LINGERIE ~ 


ROBES - HO! 


KENDEX CORP. Sal 
BABYLON 249, N. Y, 


KENDEX CORP., BABYLON 249, N.Y. | *¢—— 


suvy 1950 3f 


You'll Find Nearly 1,000 Things 
To Make and Do in This Great New 


Home Workshop Book! 


576 Big Pages! 
1,877 Illustrations! 


Here's the biggest value we've ever 
offered in a ome workshop book! 
MORE ideas for keeping your home 
shipshape! MORE money-saving sug- 
gestions! MORE pictures!’ MORE 
color! HUNDREDS of practical 
things to make and do, It’s packed 
with working drawings, diagrams 


=F, 


HAMMER-AND- 
SAW LAMP. 


HOME MADE 


and illustrations that show you how 
POWER to Build Your Own Furniture . . . 
Toots how to Improve and Maintain Your 


Home . . . how to Build Models 
:. » how to Repair Your Radio and 
Car... how to Care for Tools. 


SAVE Money on Home Repairs! 

How to fix everything from cellar 
to attic is explained and illustrated 
so SIMPLY you can't go wrong. 
Every project and idea bas been pre- 
tested for you, to make sure it is fool- 
proof and easy to follow! 


| FREE TRIA 


Ma 


PHOTOGRAPHIC 
EQUIPMENT 


checked. When book arrives, I will 
poral, charges, If noc fully satisfied, 
for full refund. 


DE LUXE Edition 
Bound in beautiful, rich 
Morocco grained pyrox- 
ylin-coated, washable 


Kivar covers:..stamped $ N;, 
in god color « with aa 
stained page édges ani 

head and foot bands. imag 
Only 0c additional ¥ City. 


‘check DE LUXE box on 
coupon, 


Pay postage. 
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CO De Luxe Edition, $3.48 


Ci Check here if you enclose remittance and we will 
Same return and refund pri 


NEW Chart Ends Guess-Work! 


This great book includes an exclu- 
sive NEW feature that tells exactly 
what tools and materials you need for 
EVERY project—how long it should 
take—and a wealth of other infor- 
mation not included in any otber 
workshop book regardless of price! 


Full Week's FREE TRIAL 


You don’t risk a single penny 
fill out and mail coupon below. 
your Encyclopedia comes, pay the 
postman the low bargain price of 
only $2.98, plus a few cents 

‘Ac the end of 7 days’ free tri 


full. You 
the coupon 


we'll refund your mone; 
RISK NOTHING so mi 
NOW! 


COUPON Today 


POPULAR SCIENCE, Dep«. 750, 353 Fourth Ave., New York 10, N. Y. 
Send EVERYBODY'S HOME WORKSHOP ENCYCLOPEDIA in edition 


y postman price plus a few cents’ 
may return the book within 7 days 


CO Regular Edition, $2.98 


Zoe ern SEAKE. 


Start Your OWN 
ELECTRICAL APPLIANCE 
REPAIR BUSINESS 


Trained Men Get the Better Jobs 


PRACTICAL SHOP TRAINING 
in AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 
It interested write or wire 


ATLANTA MOTIVE TRADES INSTITUTE 
Veterane a 


‘How to Make Money with 
-, Simple Cartoons’ 


9) a nok ene et tao dew 
nial have Te hen oe 


obligation. Simply address 


Ea 


JARTOONISTS” EXCHANGE 
Dept. 197D sant Hill, Ohio 


BARBELLS 
$7.98  sansraction 


‘GUARANTEED 
OR YOUR MONEY BACK! 


a ear 
they 


Be A MASTER PLUMBER 


Earn$15To$50ADay 


DON’T ENVY THE PLUMBER—BE ONE 


What's 
your problem... 


NOT SATISFIED 
with YOUR PAY CHECK? 


Home study training, in spare 
time, can 


increase your earnings! 


‘The success of many of today’s money-makers 
started in a coupon similar to the one below, 
which they checked, signed and mailed to 
AMERICAN SCHOOL. The information they 
received opened doors of real opportunity to 
Promotions and bigger pay checks. 

Who earns these rewards? It’s the ambitious 
man with know-how and self-confidence which 
come from training. It’s the man who looks far 
beyond the next pay day and sets his goal, and is 
willing to devote some of his spare time to ac- 
quiring the knowledge that will give him the 
power to climb the success ladder. 


IT COSTS SO LITTLE — PROVIDES SO MUCH 


At a cost you can afford and in hours you 
might otherwise waste you can prepare to climb 
in the field of work you prefer. American School, 
an educational institution organized not for profit, 
offers you a wide choice of training opportunities, 
Give serious thought to the list in the coupon, 
then check one or more subjects, add your name 
and address and mail it. You will receive full in- 
formation, without obligation of any kind. 
Do it now. 


AMERICAN SCHOOL 
DEPT. @B-46, DREXEL AT S8th, CHICAGO 37 


OME = STUDY TRAINING SINCE 1897 


oe 
& (Take This 

Fy CHECK, CLIP AND MAIL COUPON NOW 
Ef aman so, omy, ok, Pg, Ole 
3 

o 

= 
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atuiep’s RADIO & TV 


CATALOG SUPPLEMENT 


LATEST RADIO & TV RELEASES 
HUNDREDS OF GREAT VALUES 


ieh-Fidelity 
‘and P. A. Systems, test 

struments, new electronic develop- 
ments—plus hundreds of big values. 
Get the latest—get more for your 
money—get your FREE ALLIED Sup- 
plement now Write for it today! 


Dictionary of Elegranic Terms: All-new refer- 


‘data ‘appendix. 
available by aLLie at 


25¢ 


minimum cost 
No. 37-756. Only. 


b Dota... Mo. 37-782, All 6 Books 

cingess. Ne. 37-735. 

landbook.... No. 37-750 De zew, 
hens sce, 37-753. 


Ne a775a..-38¢ Only1.00 


om ALLIED RADIO 
833 W. Jackson Bivd. » Dept. 7-6-0 Chica 


ALLIED RADIO 


See your ALLIED Catolog for Everything in Radio & TV 


BLACKSTONE COLLEGE OF Law Stee tee aa. 


respond in 


[Brand new business offers 
— LARGE PROFITS! 


Thousands are now starting their own lawn 
edging business for spare or full time pre 
with the amazing new TRIMEDGE lawn edger. 
Saves up to 90% of lawn edging time and 
gives every lawn that well-groomed look. Even 
modest routes yield $50.00 a weekend. Sturdily 
constructed, light weight and easy-to-use, TRIM- 
EDGE MIDGET only $72.50. Write TRIMEDGE 
COMPANY, 15809 South Atlantic Avenue, 
Compton, California, 
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Save UP 10 25% ON QUALITY 
» BALL-BEARING WHEELS 


al 
Eurand top gun 
Ey 


ind fou save up to 
“quality and price 
1'De 


0 10 200, 
aha 
(ior $6" alea) 
rey 


Tr size you need tan 
Folio A. Order Toaay 
oie 8: 


PP eel 
sed learn how to are 
cape ees 


ting 
aoline 

‘Ace 
tls 


eh WANTED! or 


It’s FUN. LEARNING A LANGUAGE 


sy LINGUAPHONE 


me, qUicKIy, easily, correctly, master] 
aye of 0 fat a 
proved Link — al method. Add. to. 0b 
2 1 op fascinating PREE book 

LINGUAPHONE INSTITUTE 
New York 20, N. ¥. 


(AT HOME in Teeure 


95-1 Rodio City 


Be a Watchmaker—Be Independent 
Get practical trainin, af 's first accredited watchmak- 
Se Esl ay anal Evocing thames Approved tor Votoreas, 

CHICAGO INSTITUTE OF WATCHMAKING 
6 Fast Lake Street Dept. PS-7 Chicago, Ilinols 


ARMY SURPLUS BARGAINS 
FOR THE HOME — SHOP — HANDYMAN 

Send for our FREE catalog of Surplus Bargains, All 
NEW top-quality merchandise, Buy from Army Surplus 
Sales of Presno—and save’ Also big stock of brand 
new home utility power hand-tools. 


Ail’ products of Black & Decker. ‘Tremendous buying 
Power and low overhead means lowest price 
ARMY SURPLUS SALES OF FRESNO—D, 


re her 


NATION'S 
LARGEST 
EXCLUSIVE 


ELECTRICAL AL TRAININ' 


HOME STUDY 


Tio eee Luu AUDELS Carpenters 
= and Builders Guides 


Fo LAWN MOWER SHOPS 
FIX-IT SHOPS 


GOLF COURSES * PARKS 
101 OTHER JOBS 


gece earns, 
Teas baht ve 


MODERN MFG. CO. a re 


JOBBERS PLASTIC-SHINE 


LIQUID PLASTIC CAR POLISH IN| 
‘GROWING DEMAND EVERYWHERE 


Miuire—How to put oo interior trim 


‘SALES LORE How to hang doors—itow to lath—iay Soore—How to paint. 

1 RE OROERS POURING ‘8p your own skill with the facts and figures of your trade, Audela 

pe gid MBatioGelaes contain, Practical ld re nero ine 

s+ nuce PROFITS Nandy form, Fully liastrated ne 5g Uaasrines aetna 

{RATIONALLY ADVERTISED ‘Sorved. Check the 3 FREE EXAMINATION 
‘Send So pay Postman. 


‘EXCLUSIVE TERRITORES OPEN 


pe -————cuT HERE -———— 3 


MAIL ORDER 


AUDEL, Publishers, 49 W. 23 St., MEI OR" 
UNATION tok 


SUB gee 


\ CARPENTERS & Builders Guides (4 Book Set), $6 

, HASGNS & Suis 

eh piuusess & 

BU ne eae ob 

‘or business, furnish breeders and instruc- PAINTERS & DECORATORS MANUAL, 450 Pies. 2 

Sr ear ns mn | CMOCISH Be eer cetees ta cal 

a | NOW! Hsteer mera wanes Randy aosk sun pes: 1 

7 SHEET METAL PATTERN LAYOUTS, i100 Pas: 4 

Li pte % | You Can FiAtroeNces GROWEnS Gelles (Bok Sed. 

RAISING HAMSTERS Look Over AUTO MECHANICS GUIDE Sess, 
Cath In onthe IESE ENGINE MANUAL, dod Pages 

Any Guide 


WELDERS GUIDE. 400 Panes 
de Tone. HME a eh a Ta, 

Own Home MECHANICAL DRAWING & DESIGN, "480, 

= MATHEMATIC 8 CALCULATIONS, 100 Pat 

tana 

Start the F}witiwRicnrs & Mechonies Guide, 1200'Pas. 

7358.SC VAINA AVE s NORTH HOLLYWOOD, CALIF Euny Pays £ PUweR PLANT ENGINEERS Onde 300 Paes 

ENGINEERS & FIREMANS EXAMS. 328 Pots 


SYRIAN GoLDent HAMSTERS recentty 


CRONIGAPE WES TAC FY eee aN 


ELECTRIC WIRING DIAGRAMS, 210° Pages. 
| <edeteme Guarantee | rim vox | MADE Bittciicans SAMnalions. 290 Pees 
SEneERSIVE Or BORIS THIS ELECTRICAL DICTIONARY, 9000 Terms 

3 DIALS—5 HANDS—2 BUTTONS ELECTRIC MOTOR GUIDE, 1000 Pages 

Sut-puroone waten that meanuces distance. “TOMDAY uanoy Boon oF tutcraiciry, 144d, Pa 
moving jects sed ‘at Sto ELECTRICAL POWER CALCULATIONS, 425, 

RADIOMANS GUIDE. $75 Pages 
ELECTRONIC, DEVICES, 216 Pages 


LECTIIC LigRARY TOD Paps Bo Se 
L X11 SOE, 


Hours. Vols. 111,101,1V.V,VLLVI,VIU 
INDEPENDENT MOVEMENTS 


aaa (UGGED CONSTRUCTION 
OFilent 0.0. plus charges. LIMITED STOCK 


MARDO SALES CO., 480 Lexington Ave., Dept. 1814, M.¥. 17, N.Y. Emoleved iy —— == 
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AMERICA’S GREATEST 
WAR SURPLUS BARGAINS! 


BUY NOW...AND SAVE 50% TO 85% 
IGENERATORS 115V-AC 


FOR AUXILIARY LIGHT PLANTS 


C- H fal Compa 


bm TELEVISION uteSvcs 


Prepare in spare hours for 


Big Kite of eqeiproont furnished” Bold testers 
Qa ste VETERANS: Approved for Traini 
Tha rae tendons for deta 


RADIO BOOKS—aLt 


‘Mufflers—All Ford, Chev., Ply... $4.45 


ck, Pont., Olds, Chrys, 
Dodge, Hudson, K.F., Pack., ete. 


V-8 and Mere. Duals 
(32-50 inet.) 


$5.45 


DURABILITY 


A SANDEE Sportone will outlast two ordinary mufflers ond 
give More Power! More Speed! More Mileage!—plus a tone 
volity unsurpassed. 


Address. ————— 
SANDEE MUFFLER CO. 5643 Corryne Pl. Culver City, Calif. 
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NAVY PHONES 


VOICE POWERED Pm 
—NO BATTERIES >” 


Mig. by RCA. Simple hook-up. 
Splice Wires & talk ‘overt 
le Complete=no" extras 19 
buy. Bach phone has headset, ad 


Sustable transmitter, chest plate, 


ead 
Foes ee 943.95 


GRAND-HAWTHORNE SURPLUS 
1439 SE Grand Dept. PS70___ Portland 14, Oregon 


Prepare in spare time. Practical basic 

at Long-established school. Send for free 

booklet, “Opportunities in Modern Photography” and 

particulars, Sent postage prepaid. No obligation, 
AMERICAN SCHOOL OF PHOTOGRAPHY 

1315 5. Michigan Avenue, Dept, 1368 Chicago 


SHARPEN SEG ERLE 


FABRICATING MANUAL AND CATALOGUE | 
Work in a {asc fitable hobby. Just out—our Iat- 
Be fabrication nou Tele you tow werk. with Planes 
fnew ae wides all needed, materials: Plex zi 


tubes. Compl 
plies. Send’ 


HOUSE OF PLASTICS 


8648 Linwood Avenue 


THE BIG “” 


Dept. MO-7 Detroit 6, Michigan 


4a TAIL PIPE 
EXTENSION 


Bax Tene WH AN? 
ne 


WOHLFEIL DEE ENGINEERING CO., 237 pomtoc.‘wichiams 


BUY 
SAVINGS 


WASH YOUR CAR minutes: 


U.S. 
BONDS 


TO THOSE WHO THINK LEARNING 
MUSIC IS HARD 


Just strike these notes and you're playing the beginning of the “Merry Widow" Waltz 

Look at the diagram, The 
F——F] first note of the music 

‘D." Following the dotted 

line to the keyboard you'll 

is the white key 

1e two black keys 

iddle of the key- 


find “D’ 
betwi 

near the 
board. 


and easily. 


EASY AS A-B-C— COSTS JUST A FEW CENTS A DAY! 


@.Perhaps you think learning music is a tedlous grind. It Isn't 
 Tonger! Long hours of practicing scales and monotonous 


Learn to Play by Playing 
pe lemons come to ou by mall trom the famous U.S, Schoo! 
TP sstens Sombie takluctand oat iaras Bie 
‘Rtas so ed ot 
Bay og pada rest 
Fin yos, gre sla bow 
Gh then 8 pltsre 
Some Fou now. Ten you'do 
PoareiP snd hae i. Ramen: 
i enon Sontare air method 
Seow 


OTTAWA 


Mule Team Tractor 


7 Riding Model 


= Famous OTTAWA MULE 
TEAM and CHIEFTAIN 
series, Sizes from 5 to 20 HP. Engineered for longer life. Each 
modeloutstanding in performance, economy and lowest factory. 
to-user prices. Thousands in use,” All have auto steering and 
excellent working visibility. Plenty of implements for plowing, 
mowing. planting. discing, harrowiny 
CHIEFTAIN shown at lower right has shortest turning radius 
of any riding tractor. Priced only $342. OTTAWA 
WALKING TRACTOR shown at 
lowerleft pays for itself in short 


OTTAWA MANUFACTURING CO., 1-001 Garden St, Ottawa, Kans. 


BLISS 


ELECTRICAL SCHOOL 


Intensive 32 weeks’ re 
mentals of industrial 
including radio and electronics. 
oratory, shop work, drafting. 
electrical technicion and engin 


how you can learn to pl 
any instrument quickly 


Electrical Training 


Extensive lab- 
Prepares for 


below 


Don't delay. Send no 
Bnd “Print ‘and Picture” Sample ‘which fully explain this 
rkable method. So decide which instrument ‘you. wai 
1d ail the coupon today. U, 'S. School of Music, 

te Ti fs 


by find it tn the 
BOOK of "the Home 
coe ony nde ein 


> we sQME BUILDING PLAN SERVICE 


communications, power, monufacturing, b 
ness machines, soles, service. G.l. approved. 
57th year. Enter September 5. Catalog. 


7612 TAKOMA AVENUE, 
WASHINGTON 12, D. ¢. hw 


matic Drive gives sensational per 
POWELL MANUFACTURING CO. Dept. PS-750, Compton, Calif. “"” 


™ 
0 
formance 

Sate and SS es 
gallon Lengin 71" ~ Height 41 = 
Weight 196 Ibs. 


suty 1950 37 


DIESEL MECHANICS NEEDED 
BIG PAY .. . GOOD FUTURE 


SPECIAL OFFER to Hobbyists / 
Hard Angle Jobs Setup in Seconds 


Save, TIME! MOM 


onty 
95 


CAR WASH—3¢! 


With Amazing New 
“WIZARD” @ 
Car Washer 


SALESMEN! $30 a Day 
On Only 15 Orasrs!: 


me amu 


Ig fo fest Bemon 
Be aret 


MILLER MEG. CO., =ai2W WelsSt. be 
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ELECTRIC SIREN “HOT ROCKET” Illuminated Ornament 


J. C. WHITNEY & CO. 


1917-M ARCHER AVE. CHICAGO 16, ILL. 


G. I. DIVERS! 


Done tet your training go te, waste. 
Commerci 


TEACH DRIVING 


Full Time or Part Time 


ch perat 
Special’ controls and. tenting’ devic 
jups, "Write for information, No bli 


C 
NATIONAL DRIVING SCHOOL 
iP. ©. BOX 1381 WILMINGTON, DELAWARE 


Wood al 


AN ARTISTIC HOBBY FOR ALL 


This new manual shows you how to do every kind 
of wood carving. How to carve jewel boxes, picture 
frames, trays, chests, furniture, ete. How to do chip 
carving, level surface carving, incising, carving in re- 
lief. Carving human and animal figures in the round 
completely explained and simplified. 256 Pages. Fully 
illustrated,—full cloth bound, Send only $2.00 and 
your copy will be sent postpaid, or order COD plus 
postage if you wish. Money back if not satisfied. 


lar Science Monthly 


353 -4th Ave. Dept. 750 New York 10, N.Y. 


NE UP Your Cor Engi 


wi 


PENETRATING Ol 


Marvel HI-REV is a GUM SOLVENT 


proves compression, Add one pint to gasoline 


for jet cleaning. One pint in radiator cleans rust 


from water jacket and radiator core. 


HI-REV SUPREME AS TAR & ROAD OIL REMOVER 


Excels any known product in freeing rusty nuts and 

bolts. Lightning fast on pipe joints and ol! well fc 

great value in boat yards and around salt 

loosens rusty threaded connections easily. 

Will not produce rust or corrosion of any kind. Simple 

to apply in a stream from pine can by reversing cap 

("aw Made by the makers of famous Marvel Mystery 
Oil. Emerol Manufacturing Co.,Inc., 

Dep. PS, 242 W. 69th St, New York ” 


tings. O' 
water... 


23,N. 


its use will 
permic sluggish engines to regain their high stand- 
ard of performance. Ic frees sticky valves and im- 


»HI-REV wow? 


WORLD’S FASTEST 


L! 


tank 


EMEROL 
CHASSIS OIL 
A waterproof Lu- 
bricant for all chas- 
sis work. C 

penetrati 


rains. Will not af- 
fect car finish in 
any way. 


Experienced, watchmakers gar $2909-80000 = year and. 
Cearn 2-year-old. school, Send 
Today for FREE SAMPLE of Home Study watchmaking course 


Manufacturing Opportunities 
in Concrete Products Industry 


The great building industry ta your profitable 

Iaonry. products. Low. investment’ -. high’ returns 

wride-oped opportinkty to establish & iitedme ‘bus 
ion’s history 


@ just 


The biggest building years in the 


beginning. New construction, involving billions of dollars, 


jomands for block, drain tile, 
asonty products which YOU 
jeture locally, from local ma- 

t for local consump. 
MASONRY products mesh 


Use our modern machines and equipment 
to ‘insure’ the ‘finest quality products. at 
pared-to-the-bone manufacturing costs. Sold 
direct, Backed by 40 years of manufactur. 
ing. Write for catalog. Gives prices and 
{ull information. 


CONCRETE EQUIPMENT CO. 
510 Ottawa Ave., Holland, Mich. 


VAN 


j 


‘AMAZING COMFORT—NO SPECIAL FITTING 


RUPTURE- EASER 


Right or 
Tek Side SBI> 
Doub! 4.95 


‘A strong, form fitting washable 
Support. Back lacing adjustable. 
Shape tip iny front, "Aasustable Le 

roin pad, 
Un 

ti r fond children. ‘Mail orders 

jon support, For mon, women ‘Mail oFders 

ive measure around the lowest part of the abdomen. 

pecify right or left side or double. We Prepay Post- 
age Except on C.0.D.'s 

10 DAY TRIAL OFFER 
Ioner-nack guarantee you don't get blessed rlle. 


strap. Soft, fat 
leather’ bani 


1D send 6.0.0, 


RUSH THIS COUPON NOW 
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NEW Walton DRILL-SAWMATIC 


Converts any Electric Drill into a 


pg HAND or BENCH 
‘\ 
QX saw 


© ag gn NEVER BEFORE AT 
aoe TaIs Low price 
eat 
dod $9.38 
secon . 
bows evERY 
CONSUMER TESTED and APPROVED fate oe 


- sensational 


Cer 


FOUNDED 1884 


Time tested, world famous accel 
erated B.S. Degree courses in 
Civil, Elect., Mech., Chem., Aero., 
and Radio ‘and Telev. Engineer- 
ing; Bus. Adm. and Acct, May 
be completed in 27 months. Also 
36 weeks courses in Surveying, 
Drafting. For ambitious, carnest 
students. Preparatory Dept. for 
those who lack required high 
school work. G.I. approved. Visit 
‘campus, see well equipped labs. 
Low cost. Personalized instruc- 
tion. World-wide student body. 
Grads successful. Enrollment lim- 
ited to 1600. Enter Sept., Jar 
March, June. Write for Catalog. 


570 College Avenue — Angola, Ini 
(At tt Aad BD SE Bl A I 


40) rorutar science 


B. S. 
DEGREE IN 
27 MONTHS 


World Wide 
Enrollment 


World’s Most Amazing 
Book of Rare and Secret 
Information! 


The Book of Formulas 


The basis of many fortunes! Formulas, recipes, 
methods and secret processes for making and im- 
proving upon beverages, glues, cements, enamels, 
paints, cosmetics, dyes, inks, tooth pastes, soaps, 
silver and nickelplating, oils, lubricants, and a 
thousand and one things for commercial and 
household use! Your fortune may hang upon 
le hint from this most amazing of books! 
ion from a thousand sources—not nor- 
mally available to the general public—now pub- 
lished for the enjoyment and practical profit of 
our readers. 


See What You Can Make 


can easily make mixtures to keep your wind- 
eld shining like crystal, whiten 
discolored teeth. keep silverwai 
bright and clean. You ean make 
beverages, or power belt 
dressings, perfumes, sham- 
poos. bleaches. photo- 


graphic solutions. es- 


sences and extracts, 
manufacture ba’ 

tery fillers or solu- 
tions. and do a thou- 
sand other things— 
all with the plain and 
easily followed formulas 
in this book. 


FUN and PROFIT 
for Experimenters 


If you like experimenting 
with things, either as a hob- 
by or as a serious vocation, 
here are modern formul: hich, 
taken as a base, may d you to 
unique discoveries and profits, 


ONLY $129 cen 
Send No Money Now 


es 

| Popular Science, Dept. 750 
353th Avex, New York 10, N.Y. 

! Send me The Book of Formulas. 1 will pay postman 

| s1.40'C.0.D. plus few cents postage, upon delivery. 

1 Money back if not satisted. 


| 
| NAME. 


| Appress.... 
| cry 


Personal 
To Women With 
Nagging Backache 


As we get older, stress and strain, over-exertion, exces- 
sive smoking or exposure to cold sometimes slows down 
kidney function, ‘This may lead many folks to complain 
Of nagging backache, loss of pep and energy, headaches 
and dizziness, Getting up nights or frequent passages 
may ‘result from minor bladder irritations due to cold, 
dampness or dietary indiscretions. 

Hf your discomforts are due to these causes, don't walt, 


‘amazing how many times 
Doan's give happy relief —help the 15 miles of kidney 
tubes ‘and filters fush out waste, Get Doan's Pills today! 


today. 
*"FREEISION RADIATION INSTRUMENTS, Ine. Dector Inquiries 
SATU PS Wilshire Bivd., Let Angeles 36, Cal Invited 


$ FREE COURSE! BIG PROFITS! $ 
Flocks & Sandblasts 


expose Spray Gun! Uses any 25 bs lr 


NEW! MINIATURE 
DUST MASK 


‘Just Keep mouth 
ose ts all you do 
it dusts lint. coal 
cement, grain dust. Has 8 eq. in, Alter. 

‘Order today, 
RY HHTART, Bop, PE IBM Michie Ae. hcg 11,8 


Tees loge Sligsht 


For hunting or target shoot- 

ing. Your choice—sawed oak 

(left) or natural mesquite fork 

(right)—$1.00 postpaid, with 

extra bands and pellets. 
LEWIS ELLISON, pert a, 

Box 382 VAM HORM, TEXAS 


OVER 500 SURPLUS BARGAINS 


werrantyincloded. Dependable 
power for mowers, 
‘erators, etc. 37 Ibs 


"PERFECT SIZE! 
12e12214"" High 


‘AIR FORCE RAFTS 
1M SIX TYPES 


1SMiay San! 5 Man 
ies ‘oes “aaas Sse 


723 WALNUT 
KANSAS CITY 6, MO. 


FISLER SALES CO. 


ALL POSES 
tt, MODEL 


GORGEOUS PROFESSIONAL 
MODELS IN 100 POSES ON 
16 MM FILM STRIP 


BENEFIT CORP., De 
antnare 38. Mae” 


AIT 


Py High School 


at Home 


Many Finish in 2 Years 
No classes. No time wasted going to and from school. 
Progress as fast as your thine and abilities permit 
Standard H. S. texts Supplied. Thousands enroll each 
year in this S2-year-old school. Send Yor FREE de- 


AMERICAN SCHOOL, Dept. HBAS 

Drexel at 58th $t., Chicogo 37, Ill, 

Without obligation, please send FREE descriptive 
jooklet. 
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1 HELPED TE MAKE $14 A DAY) 
WHILE STILL LEARNING! 


(eat? APPLIANCE 


REPAIR & SERVICE 


‘APPLIANCE 
TESTER 


[Pow R MOWERS & 


Low FACTORY PRICES: pu 
DiReee to. | 


PAINTERS 
g STRIPING TOOL 


*)" DEALERS Wh 
WENDELL MFG. CO. 


42-4 Lincoln Ave., Ghicoge 18, Hilineis 
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i, HOLLYWOOD MUFFLER 


“THE TONE YOU Love 10 HEAR 


aor 


PRECISION MADE 
ELECTRIC WELDED! 


TOM WILKINSON MUFFLER CO. sr avsraes 
BARBELLS 


Buy the finest 
direct from our 


natch bur low price or value! 
Send to-doy for our FREE Barbell Cotolog 


ENORMOUS PROFITS SASTING 


MAKE MONEY IN 
LANDSCAPING 


‘Thorough training by Internationally known 
‘As 


ae = 
NATIONAL LANDSCAPE INSTITUTE 
[310 So. Robertson Dept. ingeles 48, Callt. 


onze" PICNIC TABLE LEGS 
= 


aly welaed ste! log 
Sieh 


East Moline Metal Prod.Co. 


Dept. 5, East Moline, Illinois 


mur" 


wan HYPNOTIZE 


ano 
Handbook 
30 CHAPTER UnRARY EDTION 


und taereabnnants has een gold 


NEWHOUSE AUTOMOTIVE INDUSTRIES 
5805 Kast Beverly Bivd., Dept. A4, Los Angeles 22. Callt. 


UWSTTUTE OF APPLIED SCIENCE, 1828 Suunsie Are, Des. 136-8, Chleazs 44, Ui. 


= Start a NEW BUSINESS! 


oF Add to your present 
| Repair Business 
| SHARPEN DULL PIPE WRENCHES 
| PE TAPS & DIES 
“GUM” CIRCULAR SAWS 
Write for Information 
4. ©. MOORE INDUSTRIES 
L 0X $276, Fredonia, 


Roy Williams, designer of the famous mosquito boat. fying 
tiger ‘and sea:bee Ansigniaa. ‘Twenty: years a top artt. wi 
Walt Dignay. now announces the opeaing of his own cartoon 
School, You've enjoyed Hoy's cartoons In the New Yorker 
‘Post. Roy ‘wil "person wand correct 
Your cartoons. together ‘with new to seit 
Hem. “Bend ive dollars, Cogetner with Your cartoons, for a 
HOY WILLIAMS, Gli Hollywood Bivd., Hollywood 28, Calif. 


RUPTURED? 


Get Relief This Proven Way 


Why try to worry along with trusses. that gouge 
your fleshpress, heavily on hips and spine—enlarge 
‘Qpening—fail to hold rupture? You need the Cluthe. 
fo leg-straps or cutting belts, Automatic adjustabl 
pad holds at real opening—foliows every body mov 
ment with instant increased support in case of strai 
Cannot slip whether at work or play. Light. 
in'be worn in bath. Send for amazin 
dvice To Ruptured,” and details ot 


FREE 
" liberal 
truthful 60-day trial offer. Also endorsements from 
grateful users in your neighborhood. Write: 


CLUTHE SONS, Dept. 14, Bloomfield, New Jersey 


50 to 75% savi 
Don't miss these sensational buys. 
BALNATE, AG, U5 vot, crete, Sate Pree, ENGINE Baege 


as Pe a 


Sey Sava gt Bone peter 


SF hides NOW NCED FoR YOU AT ONLY 


SALE SPECIALS 


$473°00 


1O0r"a'ts “wire with sonsectors, 433.00" va 


3 WAY WINCH 


Tinting thotasnds ot 
H ELECTRIC CO. 


] SENSATIONAL DEVICE 
| ENABLES ANYONE TO TEST 


Wie pon rae catieoe 


NE 


EYES 
RIGHT AT HOME 


SAVE up to $15.00 On Glasses 


W. Chiengs A\ 


Our 284th Advertisement 


E REAL DIESEL ENGINE! 


* 
& shoseasae se owas 


§ ine Oe, 
: Send $2.08 pun 2be posters 

ora oust Cath, Dep, 107 € 126 SL, New YouAS, WY 
FOSSETT III III III III IOI 
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DEGREE IN 
27 MONTHS 


ENGINEERING 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
ICAL and RADIO. ENGINEERING’ (including Television). 
Hundreds of young men, are earning engineering dearee 
In this recognized institution each year—continuows oper 
Hon, New terms start quarterly. Many students carn 
major part of their college expenses in this large industrial 


‘Approved tor Veterans. Engineering preparatory courses 
students from 48 states and 21 foreign countries, Enter 
Sune, September, December, March. Send coupon for free 
‘catalog and full information. Enroll now. 


—————:SEND COUPON ToDAY-—————. 


INDIANA TECHNICAL COLLEGE | 
se wenteneesreae 
cusses 
ee Men on 
1 ea 
2S a SEA ln 


spare time, 


i 
cy HOLINWOOD RADIO & TELE- 
Vex Oth St Loy Apucles 
w. “Advise eit for Colt 


MANUFACTURE 


BUILDING 
eee 


CAR OWNERS! 


OIL FILTER 
REFILLS 


10: 


fey lie 
RETLIF CORPORATION, ‘Dept. 53 
1239 No. Highland Ave., Los Angeles 38, Clif. 


BOOKS! 
BOOKS! 


BOOKS! 


Unbelievable BARGAINS! 
SAVE UP TO 92% 


Warehouse clearance sale—all brand-new books 
that sold originally for as high as $11.95—now 
‘only 99c each! Only limited quantities available 
for each title. Send no money now unless yor 
prefer to—clip Order Coupon below and 
TODAY! If not delighted, return books 
7 days for FULL REFUND! 

39. HOW TO MAKE 
MONEY—Small_ Store and 
Independence. Every phase of 
successful business opera 
tion, Was $4.00, NOW 99¢ 
#133. FUNDAMENTALS OF 
SHOPWORK. Hand, power 
tools; blueprint reading, etc. 
Was $1.75. NOW 99¢ 


#151, FUNDAMENTALS OF 


giant volume, 


#246. MATHEMATICS, Ci 
rs practical math; log. 


FAWMING. 470 ps: crammed §f2,P"Ws $2.80: OW 99e 
Tin" money"on your ‘owe 2278. NEW  STANDAND 


FOCKET | DICTIONARY. 
Handy-size; 50,000 words; 
1,008’ pgs. ‘Iius, NOW 99¢ 
#283. BOATS ANYON 
CAN SUILD. Easy plans fo: 
building craft from canoes 
to cruisers! lus. Deluxe 
edicion, Was $3.50. NOW 99e 


farm, Basic guide; covers 
everything! Illus, Was $2.50. 
NOW 996 


#152. CHILDREN’S PKGE. 
AVE By i ah 


humor for young and.old! 


Wonderful ‘pictures! Were #307, HOW TO TAK: 
$2.25. Both, NOW 99 ZARE OF YOUR HOME 
Covers all home repairs. 


Titus. Was $3.00, NOW 996 


PERKINS. Rollicking tale of #309. BUILDING OR 
a London ‘dreamer. “MEN BUYING A HOUSE. Mi 

AGAINST THE ICE: “Adven- —eysaving tips on everything 
Seorure in che Arctic, Were from selecting site to aman: 
33.50. Both, NOW 99 ing. Was $2.75. NOW 99¢ 


gees: 


HFOREMOST BOOKS, Dept. 750, 353 4th Ave., N.Y. 10 8 
ease se0d C.O.D. books circled below. "On delivery, 
‘will ‘pay postman’ 99¢ each plus shipping charge 

Books may be returned within } days for full refund. 

#13 Hist 52153 


42460 278-4283 #307 


#210 
#309 


STATE. ' 
1) Check there if you remit with coupon, and we wii ¥ 
Pay postage. “Same return privileges. ul 
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AT NATIONAL 
Pay After Graduation 


N 


The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. You LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo, 

For beginners or men with experience. Get a profit. 
able store of your own. Remember, PEOPLE MUST 
EAT! Big, pay jobs. Free employment help. Thousands 
of successful graduates. 

Buying, cutting, percentage, pricing, advertising, sell- 
ing, ete. A complete retail’ meat education. National 
School established over 25 years. Get National train- 
ing NOW. Pay your tuition in easy weekly payments 


after you graduate. G. I. 
FRE! school 


BRAND NEW CAPSTAN WINCHES | | 


NEW LOW Pnices #000 th. capeciy. Accu 


Brice ‘comple 


BIG, FREI 
r 


: 17" 


WRITE FOR YOUR COPY TODAY 


aie, 
BERG TRUCK & PARTS CO., INC. 
1603 So, Wabash Avenue, Dept. 8-7, Chicago 16, Ul. 


SANDEE CHROME SILENTIP_ 


FOR QUIETER PERFORMANCE 
‘An exhaust tailpipe extension that is actually @ small muM@er. 
| Will make @ sport muffler or dual set quieter 


(tae ail 
BUILD YOUR OWN . 
POWER LAWN MOWER 
THAT PULLS ITSELF] <4 
STEERS ITSELF 


‘wairn! rue ‘AUTOMATICALLY 
Now, all the 
FREE ‘work fa take 
tn out of 
Bowing 
Firt’ it Was power to cut grass and 
Weeds Kom in haditioh power pully and 
mower wit afl the oF 
Sonvert your old mower to pull'and steer 
fleet wth parte and fintructions we 
furaiih, 


TRH MFG, seb 


AMERICAN TRADE SCHOOLS 
2407C McGee Street, Kansas City, Mo. 


GovT. cost 


VY SURPLUS—ACCURACY—PRECISION—GUARANTEED 


‘eather 

subject 

tr 0. i 

Imeaturing devices, Only $19.78. Shipped 
ae 


fo exacting 
postpaid in 


Por car, plane, or 
boat, Govt. Cost 


frograph $72, 


eter, tee, sur, bare 
frchemeter orders. Add pos 


Oemters ASSOCIATED 


SURPLUS [EMI 


‘00 Now saves | weed 


= 5720 WILSHIRE BLVD., LOS ANGELES 36, CALIF. 
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Install a re Aa 
MILES PER GALLON | 
& MOTOR TUNE-UP-GAUGE & Sancans. 


INVENTORY for 


le 


* NEW 
* ACCURATE 

B + GUARANTEED 

Fits all cars—permanent. 
Checks spark, plugs—checks 

irburetor and 31 
for adjustments, Registers sq, DRAINS CELLARS, WASH TRAYS 
niles ‘pet gallon at” every CIRCULATES OIL 

Simple to read—Dial in 4 Pumps 1800 GPH 300 gal. 30° 
colors. No holes to drill— high, uses % to '% HP §@50 
anyone can install in 1 min- , motor. Will not clog, S@22 


ute, : 
Complete instructions fur- | 
nished, 
DE LUXE MODEL CHROME PLATED 7% in dic, 
3%" in dia... $1295 pee 
GUARANTEED 
SEND FOR YOURS TODAY— 


GALE HALL ENGINEERING, | INC. 
DEPT. 130 


AIRCRAFT COMPONENTS, Inc. 
360 Woodland Avenue Benton Horbor. Michigan 


BUSINESS UNIVERSITY AND 
ENSION SCHOOL 


Sto w. mam ste oxtmrsua sire Cocaemk 


FOR YOU TO 
Visit OREGON 
This Summer 


BUY U.S. 


OPEN 12 MONTHS 
‘OF THE YEAR! ee ted 


WRITE FOR PORTLAND 12, 


FREE CATALOG No. 3 _ OREGON 
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SAVE with SAFETY the THORESEN way]! 


THORESEN’S IRONCLAD GUARANTEE PROTECTS YOU 


WATER & SHOCK §.80| Thoresen’s 17 Jewel 29-88 
Resist Case—G. La Style! ws | FULL AUTOMATIC 


“a re sian 
ho. extrem. $8 | Tuas wowe! 8 YEAR 
No extras! 388 tras fc x imlte 
THREE SYNCHRO DIAL 
RE Precision Made 
Swiss Chronograph 
10 DAY TRIAL ms 
= 4 hk 


ary, stv! eon 


LEADING THE FIELD EVEN i MORE THAN BEFORE sau wn" fox paid, 


Hise Lightweight Model “4” 


Original American, high performance 
BOX. “High ‘output fiywhee 
pic fork. 9.5 hp 


i. Bmp puke Wate MUSTANG, Dept. GP-44, “eas Colorado, Glendale 4, Calif. 


for a, ire 


HIGHEST ROYALTIES and CASH 
FOR YOUR INVENTIONS 


(Potented ond Potent Pending only) 


Write for FREE booklet without obligation 


UNIVERSAL MARKETING CO. 


354 S, SPRING ST. (Suite C) LOS ANGELES 13, CALIF. 
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$300.00 FOR ONLY $9-°5 


SOMETHING GOOD 
FOR THE HOBBYIST 


a a Serato 8 : 


? Don't Send acent| — 


7 
oat U. A. S. Corp. Dept. PS-1 5637 W. 63rd PI 


Chicago, Hlinois 


NERVOUS STOMACH 


r9-18(600-16) 98-881 ALLIMIN relieves distressing symptoms of “nervous stomach’ 
eo 1eiseo-10) 254] | “hcaviness alter merts, belching. bloating and ‘colic dus to 
as. ALLIMIN. has been scientiically bby ‘doctors anid 

ound highly efectve. Work {amour than a 44 bil 

Money-back guarantee, drug stores. 


Tablets 


Ej Korey 


| ASSOCIATED SPECIALTIES, 10660 Gratiot, Detroit 1 Mich, 


DESIGNS — IDEAS — showing photographs of homes 
actually built; descriptions, floor plans, 1 & 2 story. 
All types architecture. Complete blueprint plans avail- 


‘able. Circle your choice of books — 50c each: Say You Saw 
It In Popular Science 


4B POPULAR SCIENCE 


Command Bigger Money! 


STUDY LAW 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled. LL.B 
Degree awarded. All’ text material furnished. Easy 
payment plan. Send now for FREE BOOK—"Law and 
Executive Guidance.” It explains the course—how 
you may enroll and the many ways you may profit 
from Law Study. Write TODAY to: 
AMERICAN EXTENSION SCHOOL OF LAW 
28-PS 646 N. Michigan Ave., Chicogo 11, Ill. 


URANIUM DETECTOR! 
7 GEIGER COUNTER 


C18 
For Radioactive Mineral Prospecting 
| $3500 Sone 


t FREE LiTeRaTuRe 


KINKADE, GARDEN TRACTOR 


‘A Practical Power Plow and Cultivator 
for Suburbanites, Gardeners, Florists, 


Bhatey Fru, Niniery & Potiurymen. cali 
~"Write Today 
mi Farm Machine Co. free 


iors ‘Sr Minaeapolls, Mina. 


YP" BIG PROFITS showing amazing Luminous 
‘Speclaltics—house numbers, pictures, plastic nov- 
‘tien, religions and nursery objects, ash trays, key 
Belton igh WAETE AT ONCE for FREE samples 
‘on aight or 
Madison Mills, 303 4th Ave.,Dept. L-5, New York 10,0.¥. 


Rupture +... Ended 


‘Advanced method ha healed thousands, No 
{eg traps, mo elastic, no plasters, No presvure 
ort hips of spine: Peko-ped. Entirely diferent 
Endorsed by doctors, rhachanica, clerks. Very 
Tide WEXPENEIVE” GUARANTEED. Write for 
Information and tri 
SMITH MANUFACTURING COMPANY 

EST'D 1893 Dept. P5, Preston, Ont. Can. 


it Measures Ax It Rolls? 
ROLLER RULE 
HANDY MECHANICAL PENCIL 


Measures Curves and Straight 
Lines. Any Shape. Any 


PAID —— 
Rott “head over surface, 
Tnehes "and fractions "ecard, 


*Sfnch-O-Aleter™. 
tl 


PENCIL SALES CO. 
Room 6, 1213 E. Ocean Bivd., Long Beach, California 


c.T.C. TRAINING IN 


DRAFTING 


PREPARES FOR 
PROMOTION 


MORE MONEY 
SUCCESS 


Here I am at work making good money as a drafts- 
man. ‘I'm glad I sent the coupon to Chicago ‘Tech 
for that Free Trial Lesson and found out how easy 
itis to learn Drafting in spare time at home, Today, 
I feel secure in my job. What's more, I feel I'm 
slated for promotion and more pay. 


LEARN IN SPARE TIME—AT HOME! 


{or at the College in Chicago) 

‘A few hours of pleasant home study every weck— 
that’s all. All the tools you need; drawing outfit 
included. “This tested method—developed. over 46 
years of C.T.C. progress—prepares men quickly for 
ood position in industry, 


FREE INFORMATION — SEND COUPON 
To prove to you how easy its to jearn Draft 
Ing’'at home, we will send you this FREE 
TRIAL LESSON. Mall coupon or send post 
card today. 


1-227 Tech Bidg., 2000 Se. Michigan Aven, 
Chicago 16, tilinols aoe 
Mall me FREE Lesson with information about bis oppor 
tunities in DRAFTING, 


| Peri W 
ANSEED OL 


SETTER PAINTING 
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BUILDA 


URANIUM | 
GOVERNMENT NEEDS URANIUM! (W ” ~ 


Bawer tips! 
Send $1"00.f 


OcATOR? 


IGER COUNTER) | 


i we coal ca 


‘taney Ornen USES LOWEST PRICES, 
wears ae 


Send $1.00 Today For Your Big Plant 


LeJAY MANUFACTURING CO. =* 


223 Loday Bidg., Minneapolis 8, Minnesota 


BEN’S SURPLUS 


764 KLUGMAN BURDING NDS, MICHIGAN. 


Tako it anywhere « 
Welanrssturd 


7, FOLDS FOR CARRYING . 
Pe Ae rr UNFOLDS FOR RIDING 


reigns only 


from friendly shelves 


and pages 


One of the many things that makes 
home the best place in the world is, 
the array of old and trusted friends, 
always there to greet yo 
kitchen cabinet, the medi 
and on the shelves of the household. 

Every family has its coterie of 
favorite brands, familiar packages 
and products that have made life 
comfortable and enjoyable for many 
years. No two family assortments 
exactly match—and that is as it 
should be, since tastes differ. Your 
brand friends mirror your tastes 
and unique requirements. 

The circle is by no means so ex- 
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*L Vials ame ath: 


clusive that new brands are not 
always welcome. Every so often an- 
other name joins the trusted group. 
‘You greet new candidates for your 
loyalty with open minds and a ready 
welcome if they “make good.” 
This magazine, too, is brighter for 
the messages of many of your old 
brand friends and quite a number of 
new ones asking for your friendship. 


Brand Names Seundation 


INCORPORATED 


A non-profit educational foundation 
119 West 57th Stret, New York 19, N.Y. 


SAVE TIME, WORK, MONEY! 


atc i oe 


ahi PEPPY Pa TRACTORS 


17 FRONT ST.. GALESBUI 
BETWEEN coe pshontn ati st, covumi 


HERE ITS zzz 


THE COMPLETE 2 RAD 
LTT A ar 


KANS.. 
US, 0. 


INDEPENDENT IRON WORKS 
2016 1, Dept. © 
Los Angeles 11, Calif 


CARN 56 AN HOUR WITH THIS 
woroR piven aune saw river 


BURR MFG.CO.,Dept.7, 70942 Venice BI, Los Angeles 34, Calif. 


= | METALIZIN 


BABY SHOES('¥ 
AT HOME IN 
SPARE TIME 


MONEY 
ICK MAKING 
Rracneemcneera: ours PLAN 
| {pie tins Maka mach 
Just Mail 
COUPON 


Don’t let cracks, widened 
| seams, shallow holes in your 
concrete basement of arage 
floor cause you trouble! Fill 
them with Smooth-On No. 7B 

ick Floor Patch Cement. 
finish level with surrounding 
face. The repair hardens in 
few hours and is then ready for use. Ask for 
Smooth-On No. 7B Quick Floor Patch by name 
100-Ib. sizes. If. 


your hardware store hasn't it, write w 


FREE smoorm-on nanpnoox 


SMOOTH-ON MFG. CO., Dept. 586. 
870 Communipaw Ave., Jersey City 4, N. J. 


ot SMOOTH-ON 


QUICK FLOOR PATCH CEMENT 
suty 1950 5] 


BECOME A 


JET ENGINE 


Aviation’s NEWEST OPPORTUNITY ~ Study with 
LIVE JETS at CAL-AERO only ~ AERONAUTICAL 
ENGINEERING & MASTER AVIATION MECHANIC 
training since 1929 — Approved for VETERANS. 
WRITE TODAY for Special Information. 


Shwe pin 
ne 
Som 2ONE__STATE. 


ERO TECHNICAL INSTITUTE 
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FOAM RUBBER 


R RUBBER COMPANY, Dept: 
So East 22nd St. 


4. HOUSTON MAUPIN, Dept. 66, Tipp. "citys Ohio 


ry slnment fri 
foronein, and 


Please Mention Popular 
when writing 


Stratton Engine 
ol-steel, fully 

vorded blades—cast 

Body. Cuts gra ond 


‘check. with order. oF 
specify C.0.D. Write 
for tree information. 


ATTENTION LEATHERCRAFTERS 


LOOK WEST, to the home of Leather Carving and 
Stamping. More than 100 LEATHERCRAFT KITS in 
finest Tooling and Carving Leathers. Best assorument 
‘of tools and accessories in U.S.A. Other handcraft ma- 
terials also, Send 10c for 96-page illustrated catalog. 
GRIFFIN CRAFT SUPPLIES ( 
Telegraph Avenue 


‘TAKE 3-DIMENSIONAL PICTURES 
WITH YOUR OWN 35MM CAMERA 
WOW ONLY (Outfit Mo. 101, wax 


STEREO- 


ozs. 


NUCLEAR COR 


WHEELS-WHEE 


LS 


Rares 
secescscs 
BRaR RRR! 
flan 


arses oMMFED EEL STAMP 


Free for Asthma 


If you suffer with attacks of Asthma and choke and 
gasp for breath, if restful sleep is difficult because 
of the struggle fo breathe, don't fail to send. at once 
to the Frontier Asthma Company fora FREE trial 
of the FRONTIER ASTHMA MEDICINE, a prepara~ 
tion for temporary symptomatic relief of paroxysms 
of Bronchial Astlima. No matter where you live or 
Whether you have faith in any medicine under the 


Sun, send today for this free trial. It will cost you 
nothing. 

Faoxtiex Asritata Co, 60-D_Froxter Bupo. 
462 Niacana St. Burrawo 1. N. ¥. 


WANT TO 


IN YOUR 
CAR. 


FREE TRIA 


places 
in yoe 


THE AMAZING NEW 


GANE cr Floce NEEDLE 


carbureter 


- V More Mileage ./ Easier Starting 
milion V Faster Pick-up / Better Idling 
IN USE Up_to 25%) MORE MILEAGE, 


EASIER STARTING, FASTER 
PICK-UP, and SMOOTHER IDLING man: 
users report with this SENSATIONAL NEW. 
automotive ae Now, test tin your car AT 
OUR EXPENSE, Then, ‘after 10 check 
mileage and engine performance. If satisfied, 
send only $1.50 per needle (8 cyl. cars take 2). 
Ifnot entirely satisfied, just return them—FALR 
ENOUGH ? Some users report no improvement 
to TRY BEFORE YOU | BUY. 
addre: 


when you accept this Gane 
Needle Free Trial offer. Tells 
how to save gasoline, oil, tires, 
brakes...get more power, speed 
& better engine performance. 
MAIL CARD TODAY 
& also receive FREE, book to 
keep, even if you decide not to 
purchase GANE NEEDLE. 
SEND NO MONEY 
PAY POSTMAN NOTHING 


Natio: 
Automotive Research Corp. 
Dept. H-7 Venice, California 


It Post Cards 


Learn how thousands of business 
men, in every line, are boosting 
Sales in spite of conditions— wit 
Irmessages—printed and illustrated inafew 
minutes oa gov'nt post cards — with amazing 
Rew patented CARDMASTER. Your “tod: 
ideas, read by your prospects next morning. 
Not a toy, but a sturdy advertising machine, 
built to last for years. Low price, sold direct. 
Guaranteed for five years. Send name today. 


CARDMASTER COMPANY 


41920 SUNNYSIDE, Dept. 167, CHICAGO 40, ILL; 
JuLy 1950 3 


DELIVERED To sour DOOR POSTAGE PREPAI 


ve 130 tua “al “SIMPLEX” RAZOR 
EXTINGESHERS 


WITH 5 BLADES 


ar Aros | Pai 


a 5 $339/i: flove are a ° 


50¢ Value 


NEW! U.S. Army—Arctic Mountain Type 


SEND FOR FREE CATALOG — AMAZING VALUES! 


UNIVERSAL ENTERPRISES 


DIT. 5-0 946 5, MAIN ST 10s ANOHLES 15, CALF 
WE PAY POSTAGE, TAXES, INSURANCE OW ALL ARTICLES, 


New For 1950 


MIDWEST 


RADIO ona 


30 DAYS TRIAL 
FACTORY-TO-YOU 
COMPLETE CHASSIS ond 
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Gun Cigarette Lighter 


TRIGGER ACTION 
LOOKS REAL 


MODERN MERCHANDISE 


412 5. Marker 1. hieago 7, Il. 


THE GREATEST 

EDGE TRIMMER 

VALUE ON THE MARKET 

*F cio CONSTRUCTION OF STEEL AND ALUMINUM 
MANDLE TURKS CUTTING BLADE TO ANY ANGLE 


sep the whale vant 


(less deitt) 


t “ads WEST DAVIS 
J. DALLAS 8, TEXAS 


NEW! Trash Disposal Unit 
Burns Refuse Safely 


sper ge outdo neg ent 
fs Ecsta at 


ing, i 
buskion 


Temoves. ‘aeighbor-annoving 
of fying scraps. smoke, smell 

Nothing to get out of order. 
‘oF blow over. Will not destroy 
‘Ends refuse hauling and fire hazards te 
for itself. Measures 2 re at base by 40" 
ighs 23. Ibs, Over 2 bu. ty. Hecommended 
t Bureaus of Fire Prevention. Pull price $9.05—nothing 
else to buy. Sent F.0.8. Cleveland. Money back euarans 
fee, Send check. ensh. of money order to 


AITHING INSTITUTE, Dept 


IT/Be a DETEC 


A CHALLENGE FROM WASHINGTON, D. C. 
Help Stop Crime! Train at home. Earn bie 
Money. Amasing training course trom the NA= 


BURIED TREASURE. MINERALS 
AMAZING NEW_GOLDAK LOCATORS 


SENSATIONAL NEW MODEL! 
ONLY 11 pounds weight: One hand 

eration "Money-Back Guarantee of 4. | 
Sineriority, Write for full details, Me / 
THE GOLDAK CO ‘orgs 


Say You Saw 
It In Popular Science 


SHEET METAL BRAKES 


oS Tie 30 ano 36m 
its in vise to form si@icalt compound bends, up 


30° gare Nees 


“Tmediate delivery O 


VISE BRAKE MFG. CO,, 


Every Serviceman, Mechanle & Operator 
ean doe AUDELS REFRIGERATION 
<DITIONING GUIDE, ean- 
Inside Trade Tntorma- 
of Kefrigeration 
is How to Serve 
‘Modern, House 
i Todustriat Unita & 
Alc'Conditioning Systema, 1280 Pages, 
So.chanters Fully Ilusteated & Indexed 
for Quick Reference. 


1001 FACTS 


‘Tote big, 


on How to Hépalr @ install Compresors, 
(Control Devices. How to locate 


REFRIGERATION, 


late COneITPaahate Gore 


‘Refrigerators, Lee Cream & Soda Fountains, How to 
Maintain Water Coolers, Marine Refrigeration, Plant 


Servicing Air Conditioning Systema, Replacement, 
ants including Freon. Heat Transmission & Pressure Temperature 
Charts, Tables, Duet Systems, Safety Codes, ete 


ANSWERS YOUR QUESTIONS 


$s, 
COMPLETE @ PAY ONLY $1. AM MONTH <= 


pO eo 


“TOOK IN $217 
FIRST 10 DAYS” 


Some Make More, 
Some Less... 


We Help You 

to Start Your Own 
All-Year Business, 
Make Big Money! 


With our easily operated, highly 
efficient wall washer, Chas. Stelle 
took “in, $217" gross’ in frst ten 
Gays. E.'L. Goss took in more 
than’ $16,000 In one year. EC, 
Taber wrote, (made $400 gross in two weeks.” And 
no wonder—ihis machine Washes walls 6 times faster aiid 
better than by hand. 


YOUR MONEY-MAKING OPPORTUNITY 


We want more men to go into this profitable business 
for themselves and enjoy Independence, ‘There are cus 
tomers everywhere—homes, offices, "schools," churches, 
hotels. stores. ete. What you take in is mostly profit, for 
material costs are low. Afd there's no need to rent 2 shop 
OF office. Operate your Business from your home. 

Lose no time. Get all facts without obligation, WRITE FOR 
PREE INFORMATION. ASE for Wall Washer Details at once: 


VON SCHRADER MFG. CO., 767 PL., Racine, Wis. 
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NOW! YOU CAN BUILD YOUR CHOICE OF 
e 


78 RADIO > TELEVISION SETS 


Easily and At Low CostlU 


IT’S AMAZINGLY EASY TO 
BUILD YOUR OWN SET! 
Beginner or expert—now you can assemble 
a 30-tube TV set . . . convert your old radio 
toa portable . . . build a short-wave set 
rig up a home intercom system . . . build an 
all-speed record player . . . add an automatic 
tuner to your set... make a matchbox radio 
. service your own video outfit . . . and do 
scores of other fascinating, money-saving 
jobs! Ie’s easy as pie with this new, 256- 
page, lavishly illustrated, 6-color book! 


SIMPLE AS A B CI 


Directions are so simple’and down-to-earth that 


you can't go wrong! Prepared by POPULAR 
SCIENCE Editors for men who like to tinker and 
want the thrill of BUILDING . . . REPAIRING 


REMODELING virtually every type of Ra 

Television Sec or Record Player! Over 900 dia cae 212 wiriog eee wie 
rams, charts and drawings show you EXACTLY —R'S"}east 4 $3.98 talue! But because we printed it on our 
Blow each step is done! ‘own pressesYOU PAY ONLY $1.98! That's just a small 
fraction of the money you'll save the very frst cane you use 


FULL WEEK’S FREE TRIAL! HOW'o BUILD "78 RADIO. AND ‘TELEVISION’ SETS, 


rw while limited edition last 
Send No Money Now! Order now while limited 

As a Popular Science reade en 

FREE Trial while this bi 

and mail attached coupon 

ives, simply pay postman $1.98 plus a few cents post- 

age as payment in full! Ac the end of an entire week, 

if'you're satistied that its the best Radio and Tele: 

vision Manual you've ever seen, keep it at no further 

charge! If not, return it for full refund! 


Two of the 78 sets 
you can choose! 


OTHER RADIO 
BOOK BARGAINS! 


EVERYBODY'S RADIO MANUAL 
Shows you how to “trouble-shoot” 
like an’ expert. 256 pages, 216 pic- 
tures, 75 wiring diagrams. Big, cloth- 
bound book: $1.49. 

RADIO FOR THE MILLIONS 
78 complete plans for building every 
type of radio imaginable! 648 pic- 
tures, 192 giant pages, Special De 
Luxe Binding: $1.98. 

Order these great radio 
books on attached coupon! 


Send me the book(s) checked below. 
HOW To BUILD 78 RADIO AND 


LEVISION SETS 
O) Regular Cloth Bound Edition: $1.98 


H 
H 

1 C1 De Luxe Edition bound in extracheary cloth, stamped in gleaming 
1 © foids "wich senned pane edges: only’ 50 sdditional-#2.08 

H 
H 
H 


1D EVERYBODY'S RADIO MANUAL: $1.49 
1 RADIO FOR THE MILLIONS, De Luxe Edition: $1.98 


I will pay postman price plus postal fees. If not completely satisfied, I may 
return book(s) within 7 days for full refund of purchase price. 


1 Name. 


5 Address. 


City, Zooe......... Sate 
i Check here if you send payment with order, and we will pay all shipping 
1 costs. Same retuen privilege. 


56 rorutar science 


w Is the time to cash in 


Moterials 


costs You S< — 
YOU GET $5.00 


money—a posteard with you! 
Don't pass up the gotde 
ness on a shoestring — so ACT 


AT HOME = SPARE OR FULL TIME 


KIKTAVI COMPANY Dept. PS-7, 
2111 West Manchester, Los Angcles 47, Calif. 


asy-to-operate year ‘round 
‘perience! 4 MILLION new babies 
You fo metallize haby shoes 


iLASS. E 


(0 $1000 per 
m0 per hour 


Hoge Demand pet 
Future Secanty 


Your Own Boss 


© ‘Mast Successful Mam 
Metal 


PLUG CASTERS! 
USE REAL MINNOW 
PRESERVED FOREVER 
IN CLEAR PLASTIC! 


NEW 
THRIL 


Wall-tye, 
hie 


ol 
‘Terrie attraction for record-breaking Bas 
es! Daily limits! Ideal gift. ORDER NOW $2.00 each postpaid 
in U. 8, of C.O.D. plus chi ‘You will be pleased or your 
money back, Deaiers, write. 


SPEEDSITE SALES, Dept. 0, #. 0. ox 83, Grand Rapids, Mich. 


a MONEY: ME 


PLAST InDUSTRES, 


MERUSUDPE 


WITH AUTOMATIC 
FRICTION BRAKE 


NEWEST METRO- 
SCOPE has exclusive 
bake, insures accuracy by 
ving bands free. Direc in 
ide’ measurement, (ail'72", durable, 
tractive. At your hardware wore, or send 
tu 81-65 coday with dealer's name. (Guaranteed) 


DART MFG. COMPANY, MASON 1, MICHIGAN 


J 


HUNTING: 
SLUNGSHOT 


GIVES YOUR CAR 
MORE POWER ® SAVES GAS ® NO PING ® REDUCES CARBON 
Install It Yourself On Any Cai 


JET (==) 
vacuum INJECTOR 


MATIC orc 
MESCO PRODUCTS, 1430 Union Commerce Bldg. 


Rocket”’ Performance! 


In 30 Minutes 
For es thn th otf tank 


snake und sear of car. 30-DAY 


PLANS SHOW YOU HOW..$1.00 HOT OUTSIDE . 
Enjoy pleasure driving in cool comfort in scorching outside te 
mechanical refrigeration. (Not a dry ice or window unit.) Easil 


handy ‘with tools. No 
letely 


rience necessary. Powered direct from your engine. 
‘automatic, PATENT FEATURE controls temperature from idle to 100 mph. 


‘COLD INSIDE 
ratures, with real 
installed by anyone 

fom- 


julld’and install it yourself! Keeps your automobile comfortable, ‘Tractor Cab cool, 


‘Truck ‘cooled for hauling perishal 
today! $1.00 refunded if not satisfied. 


8. Send $1 for your set of PLANS now. Do it 


LEJAY MFG. CO., 523 LEJAY BLDG., MINNEAPOLIS 8, MINN. 
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Stucco Spraying Can 


Be Your Opportunity 


You can build a profitable, lifetime 
business with Colorcrete. Large wait- 
ing market. Work is easy and inter- 
esting. Moderate investment; high 
recurn. Large waiting market, Full 
instructions and liberal co-operation. 


Sprayed-On Beauty 


Colorcrete is modern beauty treat- 
ment for masonry surfaces — exterior and interior. 
Fuses co concrete, stucco, exc. Applied by air pressure. 
Range of many smart colors, Proven by 20 years of use 


s7= 
‘on all kinds of buildings. 


SENSATI ONAL NEW ween bein 2 


ADVERTISING SIGN covoncetrt 


INDUSTRIES, INC. 


YES, MAKE $7.65 on 10-second demonstration | "579 onawa Avex 
tomerchants, Write on glass withamazingmag- | —‘ottend, ich. 

fccrayon and presto—a5-coloradvertising mes- | i 

tage takes fire and glows like a brilliant neon GIVEN AWAY 
sign! Three sales a day and $22.95 profit is for ud you'ee always wanted” 
“lazy” men, Workers can double to triple that ‘e'mansive and ex 


amount. FREE SALES KIT. Don't wait. Rush 
your name and address on a penny posteard for 
fall details and complete sales kit—ALL FREE. 


MAXILUME CO., 125 w. Hubbard 
DEPT. L-97 ‘CHICAGO 10, ILLINOIS 


Would YOU Like to Make 


$1,000 A MONTH? 


That's what Stanley Hyman 
Is making selling the amazing new 
PRESTO Fire Extinguisher! 


; Pot STANLEY. HYMAN 


odes. Guaranteed for 20 years! 


BY MAIL 
16 Days Trial 


‘Money 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-7, Chicago, Illinols 


a F) aol send for this 
mae FREE) 


WS 15° Bk 


Do you want to make. more 
money in Full or spare time... 
a tuck aa $15.00 na day? 
‘Then write fot thin BIG. OUT. 
Ing more, than. 190 Asi“ quallty 


times as heavy, Ends fires fast 
Fits in palm of hand. Never c 
Sells for only $3.98 

‘You can make ood, money showing this new discovery to 
owners of homes, cars, bouts, larms, etc. Stanley Hyman reposts 

imaklng gvts $1000. month. H. J. Kerr; $20, 

2'day. William “Wydallis, $15.26 an hour, 

Whav's, the secret of "Brent's" amazing 
power? It's anew wogder chemical develo 
Suring the war, found to be 1:3,t0 6 times & 
fective as chemical conten of tbe ext 
fishers on Sn equal weight basis. Makes 
ible, for the fis vime, an extinguisher that 
is small, light, and amazingly effective. 


Help supply the demand for this important 


octilesurel ts densed tit impart 

gbligation; no capital required. But don't put SAMPLE SUITS TO WEAR 

Sha SS Bo jou aie | | Pay Ne Money! Send No Money! | 

Send postcard or letter to: ME ‘Suitsand overcoata without paying Te, in adgition to your 
is ‘cash earnings. This offer is limit ish 


Snr addres for big FREE OUTFIT —touay 


W. Z. GIBSON, INC., Dept. G-520 
‘500 S. THROOP ST., CHICAGO 7, ILL. 


58 Porutar science 


VLC a Increase your output... 
SHARPENER 


OPERATORS 


NEW 
BED KNIFE GRINDER 
sharpens all 
‘STRAIGHT EDGE TOOLS 
Model 50 Ideal Bench Grinder 
doubles your output of sharpening 
obs, speedily grinds straight 
lode knives. Shorpens oll 
kinds of straight 
tools and lew skater 
Write for FREE, foct- 
filled folder. 


‘THE FATE-ROOT-HEATH COMPANY 
Dept. 0-4, Plymeuth, Ohio 


WANTED 
‘CRAFT MATERIAL 
Wrist 


Iheal Equipment nad ail other. Alreratt. part.’ Write 
P.S. c/o RYAN Co., 136 William St., N. Y. 7, N.Y. 


N&J icreic 


FREE—Amazing Book on 


RHEUMATISM, “ARTHRITIS 


the adits, paca onl diecmferts of Bheuretion, 
in ARTHRITIS, NEURITIS, SCIATICA. ot 
LUMBAGO, send today for the FREE, Book. Ie reveals. im 
portant facts about why drugs and medicine give only tem- 
porary celle! wiehout removing causes. Explains fully & proves, 


ialized. system of treatment that may save you years of 
inres. No obligation. ‘Write for this FREE Book today! 


ALL CLINIC, Dept. 36, Excelsior Springs, Mo. 


BUY U.S. 
SAVINGS BONDS 


fervour serves COAST INDUSTRIES 


Dot. 17 10045. Los Angeles St,,LorAngeles15,Calit, WMeioalans 


Yes, More Brilliant 
Than_a Diamond! 


Amazing New 
Discovery 
Write today for the full 
story othe lefst sicacle of 
eclence, dlecqrered tos lvoe: 
sotias sf cog of the weskds largest 
serparstioas The ste of ue beac: 
tifa Kenya Gem that to clovely te: 
sembles e diamond that only an expert 
can tal the difleroncs. 


More Fire! More Brilliance! 


}) Yes, this marvelous gem has more 


‘yond of equal size. 
Kenya’ Gem for only $24 (1 carat) to $96" (4 carats) 
aise” men's of ladies’ ‘beautiful gold ‘rings for ar tite 
3:°545. If you wish, you con buy on EASY PAYMENT TERMS, 


The Cinderella of Modern Science 
Kenya Gems are the sensational dit 


about in Sat, Eve. Post, Jewelers’ magari 


WAR SURAUS ce 


TF 
vane sled un enjered ed Ey led 0 
Sev ong ies Sa ne, OF apeaty ne 25, 

Ti fon $330" "3.4" co. $630 


UMP] HIGH SPEED DRI 


‘Al New Fracicnal 
numbered Orig 
( Vol $18 Netionelly 


EXTENSION 
High Speed. Stel 
‘nt da 
Lena fom 6 0,12 Ap 
proximately $20 vob 

ately $20 vole 


FF cap $3.50. 


INC. 


AIRBORNE SALES CO. 
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Classified Ads only 8¢ 


vale in edvene “9 wort 
porate ided in September sue, cy shes 


bbe in our office by July 26th. 


‘Speedway to Roadway! Track- 
heads. maniiolds “now 


FROM, 
proved “hi 
‘valiabie 


me igaition, ete. Proves 


i 
tim, Jour ‘Gheroset Yona, have, rape 


MAKE yourself super device. saves 43" 
A” | gasoline. bus purifies ail) Plans 
+ | $200 Neute' Brodie uina. Alberta 


Rocket booster. Mileage moter. ete. Special 
See. “National Automotive Research Gor 
Boratlon‘Wenise If Culitorsia 


innment recorder Drive over 


tachment aranteed, Align-A-Matle. Box 


‘BILENCE Overhead-vaives 


wnneeenaa rderian Box 842:| "BIO New Catalog—Over 500 racing bot 
"Virgina: DSN BON S| rod. speed cenuipment’ auto ‘parts, and 


pee 
sear—rane | Rees sce aad 
oredr 
ee | Macnee nian Rees | arom 
iat ite Gite dt Poa | Sa 
feet ean Pah 
ey anal 
Sei a anata te 
Soe Sar Seat etal 
fata witha witna! 
SS OTORCICTES 
mich Eee RFF 
HOTBUCES seine wore 
See Sse ae 
Beas i i 


i nd under Motorevcien or Midaet 
iis Mtiaeet ‘Motors Directory, 


CALIFORNIA Custom scsemory_ head: 
CALIFORNIA, Custom had 


cre Chrome dusk amels. solid Motorbikes Motoracooters 
Food ten ile panei. speed eouloment Motorcycles, Part i 
ual ‘rush button door conversions. | WaTER Vapor ini 2c. fof. Bargain 


ector_ complete 
vabor-Alr, Box 129. Kansas City. 


man. C. 
¥S Take 1947 Sallsbury 
scioel gneine ‘Teoalrat: 


“REBUILT and Tested 11 to 7 HP, En. 
snes fon Motorbikes" Motorsetoiers. dma 
utes, Farms, shove, ete. $9-00 to 890.00, 
‘Send ¢1.00 for Forty Page Catalonue, Man- 


iy Su eee ‘ea 
Bi ete Re Marg aaa 
ahhaiens 0, Hea ieee 
HRS eS Abe 


~_“BURN Water in Your Car” Pree ius 
ition. Write 


trated. iformat 
tries. La Verne 6, Callf. 


‘Neher indus 
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p EE SCIENCE OPPORTUNITIES K 


he ERE GEE See | 
Aco 


7 ELECTRICAL SUPPLIES 
‘© EQUIPMENT 
TAMPS—Buliding. wirine made easy BY 
naa ana directions in 6 page tanta 
Sod Biba! Gnieago sa C7? AES 


nat NOLE., appliances —Worlds “largest 
WG, Gatalog "Free. “Haines Corporation, 


Dept. Minneapolis. Minn. 


FORD and Jeep Marine convertion 


WRAPS Build own | Orieinas amram Bees 
| 81"Chambers St “Rew York T" 


Wholesale a 
ae 
Bes Far te 

a ey 
gRTRRNG Wie Wate conor 


WELDING un 
Hobart “Butide 
Patatog. Hox 270+ 

RADIATOR, Rapairing 
sduprrent, Gasoline Fare, write fr ce 

ilar. Curfman Mis. Co 

WELDERS: 1/6" metal 42.8. 34° Es 
Eetny” Maniasturi oe | 
okie CONDITIONING HEATING 


“AIR, Conditioner Save $300,001! Bull 


avi | 
irsOwn'" Portable, Pree 
fot Prot Oe, 


WINDING Data. listing 225 motors, sin- 
are gaan 


git ome trom unked Retrinerntor, Send 


Jr instruction Woke. John Schmidt 


‘OVER $00 kans. modern, obsolete, List 
4ge,g0ihy Ed Howe, 26 Main, Coopers Mis, 


ER ER i wel a Fae it 100 used guns, Frage 
seis Wilmer ‘Minn? 64 


TELESCOFES, 


UsTRA’ id Book, “How 
to Select Binocutare™™ Oni" 10e< Bushnell 
Importers, 43-Pt East Green, Pusadenn 1, 


ae tee, Kaos i 
frets AG oF BO ay 
ee letra gre. Periabie or lation 
ite weeds to 08, Troy, Oni, 
Tar ECTS ist in the country. 
5 HydrauliesAireraft. Gadgets. 
Bice Bose’ Everett. Washington. 


‘DRILL GRINDER for bwist dri 
ee nd-on pane By 
$ POwsn Saw Harman Tom 
steel construction: fulls adjusted 
fulde heavy duty, Bronze 
ip bright steel Wal com 
‘umber. Wooten ComSany, Hox 2a Luts 
ber City, Georrla : d 
‘POWER Tools, Ais savings when you 


Easing Powers 


Horsepower" 30.08 Pree 
Mood, dg’ meat, Pork with biue- | Dasa’erm ae ‘Guarantee, Sen 
‘Mont can be completed with inthe | Scus"Sraet asin a Susan ses 


ge Orove “Avenue. of Angel 
Satori =. 


16 AMERICAN POLICE 310 71780 
DEADLY. Judo Plereest filing 


ine tech 


‘REFLECTING 
sutembieg. a 
Sereatory’ cleainess 
Siyecone. ¢f2"Pifth Avenue. New York 11 
wve--Powerful 5” as- 


SNailable. Pree bulletin take Tuetrament 
Exborauary” 104 Booream Ave. Jereey City 


¢ Money! Raise 
Rawhiee Cash markets supplied tor Four 
‘Write today! ockiull Ranch, 


reduction. 
iersville 16 Penta, 


Sn pease | aS he oss 
Og a re 
98 Co. ‘$129 8. Compton. St. Louis iise_Bax 46° Wall Station Rew York 
aaa 18 BODY-BUILDING COURSES: 
Pee Ts BUILDING co 
GENERATORS, ETO. BARBELLS— finest ity 87.08. 
ee Ge aS th 
aaa nee orien Tega | Se Sao ee 
gt Me Suet Fe GaSe | pnvsieg, Petten i geeves s 
‘Smith Co.. Croton Palls 2.8. $ gw amet 


“SEE Golden Hamster ad on Pare 30. 
Shows pleture of Hamster 
ie 


pNATURALIST'S Hobby “Gatsion, 
Reptile Bullen $0, ‘Buropean Iizard 
EeRindicae io" neve" ao. eoatvarn iectal: 
Hes. Topeka 10, Kansas. 


Tt BOATS, OUTBOARD: 


‘MOTORS, ETC. 


STRERING [Wheels wingshield brace 
ders tings “Water 


eta. from $6.05, 
Siig at lower 
Diywood 

Joe’ 


9 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 


‘SPECIAL 20 Assorted Spinners for wout 
bass or Pan ah Postpaid $1.00, Box 313, 


‘Chinchilias, White 


RABBITS: Rew Zealands. Ringland Rabe 

try, 126-2008. Des Moines 2. Towa 
MAGILL Hamsters, Finest Breeding 
Hanser 


splibeT ineluding ijusirated. terature 
‘Magills Hamstery. Box 4J0-T- 
Borineheld. Miasou 


BOATS —aanaiona, Fv eaten: | Lemon 

etely pre-cut kits {rom é29'85 including | $.000 BARGAINS. firearms binoculars, 

Fret, And paint. “ijterataze Je. Minne: | war relies. catalog 0c. mith Museums. 
‘H0T Fremont Go. Minne | Runasmede. ‘. J. 


‘DOG, Collars. Neme address tare Write 
gain Catalog. 


Free © Dor Coliat 
Mores Mayenne Ge 2S 


Sool hin’ 

MARINE conversions for Ford and Jeep 
qnsines Catalog 10c, Lehman Manulactus | Find lenders fies. bats. $1.00, Nelson Co. 
ine Company, WA Newark2.N-J.! 220 Kellorg St Paul 2. Minn 


HAMSTERS Nonevmakers, Odories, 
Formagon, bite Hamster, se-b. Triaty 
Line: Nashvilie 7. Tenn 
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ITS, White Flemish Chippewa 
Rabbitry “RP. Hohn, 4, Chippewa. 
Pails. Wisconsin. 

Raising fyb rabbits send 
$100. "Ray smith. Box 


“RAISE GUINEA PIGS Bia demand. 
‘Booklet free. Taylor. 


psteted sebabe le ae wince 


Sages: oR ag 
ee, ee ea 
leo 
Svat eteas Ark BE 
pane be, anes fe 
site's Rabbitey_ Newark” Ohio. 
eee 
‘Woest sonetood Mades0e Post 


2 FROG RAISING 
—TRATSE PROGS'™” New book tells how! 
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iA: Week" Bookkeeping and Tax Sery- 
1G5 Fu oF rpare tine, betas Pree No 
Gbligation’ Ellis. Bo 203, Cedar ‘Grove 
North Carolina 


Sprrespondence Sehoot wader” New 


WANT a steady Big Pay Job tn, Diesel? 
eet ee feusy-tovunderstand Diesel 
Sale oer ie ogra 
‘rite Yor Tree bd page ‘oak ts 
He asain “Service “Boot SW, 'Fort- 


fand 33, 


Miche 


School, iment Cota). 139 
ivan” Lansing 16-Michigan. 


hhecessal 
‘laeet" achoal-siat 


proves. Write for booktet. 
roves. Write for Bookie 
PBeheol. 77" Bryant “Bldg 
Bee 
MARE Up To 5-40 Weak wa Thuined 
Brncttn, Marna entn,guiety home 
Booed tree, Ghucavo ‘choot hur 


fea Se Bak BE CH 
olf 


Bet Cl:8, Chicago 10_ Ii 
\EESMEN-—abeoiutely Fao oo 
gay, Nex sensational utling em fop every 
cle. Bie Profs. 
i'3°BB wert Jeehion, Chie 


4, Health Food and Puaning 
grr Orlunde "Pi "wies feotesomattves 
Stiaioe and tamies tres, 

0, WEEK, rengrted! Pree iurtrated 
Work, nef tapect sometnutn odd 
cifie-E Oveanside Caltfc = 


Wabansia ‘Avenue 


Eompan : 
Shieago 4, innate 


Te Boss, Gar, ee 
west Eien RG ON 
peda 

Ee he Saree 
son aes SARs 2 oe 


MEN calling on Rarages gag sta 
16-08" item Allen-A-Matic. 


EDUCATIONAL 
AND INSTRUCTION 


alog ‘tree (Courses 
Erk ee eet 


BINATION Weed Culter-Power 
abner, Sensation Multiest. MO-S008 ES" 
‘SMisior Sovines. Bitesourl: 


‘he Coilection axencs 
a eofitabie. Easily ‘mastered. Fee 
nee ooh ees Pe 


oECRAVPROdl9 Intalio Ronee, 
gute, uetocon Tatas Hace was. on 
SRECOME 1 Doctot” of Paycholoay a 
pny a, each secret, of gontentinent 


“SRLDING taining gava, Galton Fis 
a Abprevsa Hobart rade” Schoot," Box 


IND Asleep? Try Thinking) ions: 
Sipe eae “Tlooit WA. Phila 20, 
Grane Sie bev. the: 


MEDICAL Laboratory Technicians in 

great demana ‘We tralg sou it your owt 

Catalogue free" iniperial Feehnient 
Inetitute: Bo¥ Sr3s8 Austin. Teva 


{GET U,S GOV'T JOB! Start high as 
$66.34 week 


Free’ aocpoge ‘book, Shows s 
Eimpie’ tarts Write! feioiin’ inet ute 
Beet 0.25 nomener ¥F, —_—_—_ 


awe ence eworais” Write 
‘Tom Harrison. 128 North Piiteenth. Ween 
Texas. 


oMaining clients, Auditax 10776-B. Tabor 
Los Angeles 34. 


LEARN Clock Reps a yore 
sghted sel 60 Burner and’ Co 
‘Barton 1. Ohio 


SUDIAEING Sew sient GV. See 
detain ‘Kaye, P. O. Box 261. 


Sai in edhe ine a 
geet tnt de 
a te 


ion, Veterans 
200 ‘West aint 


suty 1950 GT 


» MIZ7Z I SCIENCE OPPORTUNITIES K 


DENTAL, Technician’s Manual, Authen- 

tic Direct Information, “Write for. tree 

ifustrations, "Grant Caborstory, 219° W. 

Tin St. Los Angeles “18. Calif 
PHOTOGRAPHIC mind «i 

‘Bema. write Thor Books. o-8 ‘hor 1210, 
ea. 


fused) $17.50: New 
ere. 
Tia Spruce. Wichita. Kansas 


39 PRINTING OUTFITS, SUPPLIES 


‘Garying, Fascinating hiehiy- 

‘erets now Caught By 
Thome uay course. For hobe 
by, profession of profitable business. write 
Batra Sehoat of Leather Carving Dent. 
2h. Manitou springs. Coto. 


“PRINTING _ presses. 
send dime Yor obmpiete alsntated pre: 
gF's supply books details and press samples, 
Kelsey) ine J& Meriden. Connecticut 

PRINTING Fresses Type Supplies, Lists 
se. Turnbaugn Service "Laysviie- Penta 


GRADUATE. watchmakers! Reach an 
untabped tutree" of proditabie new busi. 


eiane’dipioma“Gombiete information oa 
Fequests Western Pennsylvania Horotoxical 
Heat "Bese 39 fos smishield Street 
Fitusburgn! 13 

TTS inter than you think’ OT Wain 
pill soon ‘be over,” Tnguire about training 


™__DANC 
Popular. con 
dation 
WS-W. Warren. Youngstown 1. Obie. 
CONTESTS. 
PRIZE Gonteste present amazin money 


makina opportunites, Only fe. National 
‘Gontent iutietin, Nox So8o-_ Minin! Yo: Fl'e 
32 AUTHORS SERVICE 


neARE Extra, Money rewriting Weae 1a 


‘bay if information. almost 
Write, ‘listing items elly 


he 
ai ‘Wniteomb_Detrolt_ 37" "Stetisat, 
rr 


HAKE your ora rubber orlnting cuta 
gelfcmolior process Plexirupber. ATevie 


cy PRINTING. 
MULTIGKAPHING, ETC. 


SEES ee 
PE Lu E 

ae ee, oy a 
ty 


yRINTED Stickers 300. Gen~ 
pribtise’ Wille” Myers Company. 


ea 
‘Grosso, Michigan, 

BUSINESS Sta ‘Samples Prices 
Pree Hawpine. 11-33" Bunce, "Weostet 
Siete lho 


\GTIVELY — Embossed —Duasinest 
cas iho, a0) Satpiee Agent Bm 
‘ome. Be S06A. Wichita 1" Keauean 


INVENTORS—if vou believe you 


Bereta "Barden Heat 
Attorneys” 1280 Vieior “Suidine, Washe 
see? 

PqTENTS—Trade marke vin 
athens Sie Mctschien Bde Wahine- 
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Lutte, Box’ 211-8, Ontario, Calif, 


20 panulaccurers 
‘Siiston. 


talon. Model 
‘Main ‘Bt. Port Lee. 
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TATTOOING Outfits, Supplies, hu 
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fora limos 
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OUTDOOR Tollets. Cesspool. Septic 
Tanks cleaned, Geodorized with amazing 
ew product. Just mix dry powder with 
‘watery pour int teflet. Safe" no potsons 
Save digeime and pumping costs. Postcard 
brings ite details Burson Laboratories, 
Dept. V-39, 985 Willard St.. Chicago 22.11 


LEARN Professional eandy making prof 
able" home business, Details 102, Pate, 
Kissimmee 2. Florida 
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ine Age. planta. 18"—a¢"—63.25, “Willarn 
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formation discreetly developed. Any mal 
perso. problem. 

wide,” Omieiaily “licensed, bonded service, 

Established 1422.” Reasonable, Confiden- 

al, Willa Herman, 170 Broadway, New 


BORROW by tail. Loans $50 to 6300 10 
employed men and women. aay. quick. 
‘Completely confidential. No endorsers. Re- 
Say in convenient moninly payments. De- 
alle free In plain envelope. Give occupa 
Yon. State Pinance Co. 210 State Finance 
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tine failed to bring even temporary Feliet 
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plete 
iaetign ae (cin), Box 26. Bron 


DVERTISING 


AVOID costly advertising mistakes, Get 
plieicnuse Aa-Guie and! maeboot lens: 
fig ‘newspapers. magazines, ailing lists, 
Hoe “Chicago Advertising Agency ‘Estab: 
Hthea 1900)- Chicago 4 


24 WORDS fn 50 Weeklies. 8498 HJ 
Daruell. 130 Hays, Jaccsos.” Tennessee 


ADVERTISE: 24 words. 40 Newspapers 
280 V Hine. Eres, “Advertieune "Bureau 
iosit-p'Springield. Chicaro 43 


ADVERTISE in 40 weetlies. 24 words 
Peauetaker Adversising. San"Mar: 


DETECTIVE, Training. Philing “Secret 
gece gpetem, Hoii-@" worth Kenneth, 


ETRE AEE NE 

perience unnecensary. Write Wagoner 

Pei ie ee 
'VF-—Tnvertigator courses, FREE 

iwlerature Aled” A TN 

ihalanapolia. thaiana. 
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Pharmacist gis0 tadaoe. Pitaburyi Ge. 
a2 INFORMATION 
“AMATEURS —Aadio ahd. 


Re 


"Ricerca 
gearen Engineering. HY. Twilimann, 
Rok. 21, Chestertield. Mc 


Try SOUVENIRS 


“ARMY Emblems: 30 different be, Prices, 
obbpruild, Bor 71, Station A. Brookiya, 


" Nwyyv Ww ¥ WWE, 
ree yynaTONE = 


—_ Deep, Mellow Tone < 


= 
", MUFFLERS 
ay TU, th sas ANY 
posse inten 2 ee ee 
shall prevent | for bent tone. 


[ @ Synthetic | 
‘enamel coating 
for protection. 


| 
ENGINEERED —Not Packed 
YET COSTS LESS THAN MOST HOLLYWOOD MUFFLERS! 


The Dynatone has guts! the « Lower back pressure Listen to a phonograph re- 
only special muffler engir od + More pow cording of the Dynatone at 
for your car. You'll go for its + More gas mileage your automotive dealer. Or 
deep, mellow tone—and you'll» Longer Lif write us for the name of 
go for these features, too — + Notinny vibrations —_your nearest dealer. 


GOERLICH’S 621 Smith Street + Toledo 1, Ohio 


MINIATURE OLD TIMERS AUTO SET 
MERCER fraceabout 3% 


U, 8. Pat, No, 1004a20] 


NU-TRIX 


THREAD RESTORER 


Use it Like a File, Fix Battered Threads on 

Bolts, Shafts or Studs, etc., with a Few 

Strokes. 

A Tool Box necessity—8 Tools in one 
1. 1 Nu-Trix for 11, 12, 13, 14, 16, 18, 20 & 24 

fhds. per in. 

No. 2 Nu-Trix for 9, 10, 15, 16, 20, 26, 28, 32 

Thds. per in, 


Enclosed Money Order $... 
please send 2 NOT cssseaee NO. 2 No-Tri 


Nome, 


Shree 


iy. = 
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THE COMFORTS OF HOME 
IN YOUR AUTO OR BOAT 


ENJOY stanrsiss 


THE TRAV-ELECTRIC " 


ust plug In cigar 
Bmaib enough “to 
holdin" your-hand, yet nas 
jenty' of, power to operate 
Pio volt AC*DC radios tn cars 
oats or will operate 40 
watt extension lamp ineabin, 
x garage, et. Will glo operate electric 
shaver by using QUIK-SHAVE shown below; 
{deal for picnics" outings or on the highway. Op: 
grates trom @ volt battery. puts aut AG 10 volts 
amps, or leas than average car radio; $9.95 


2M x'2% x 914", wt. 8b. 


THE KAR-SHAVE for salesman, tourist, trucker, 
nan, Use your present electric shaver in 

‘boat or trailer. Just plug into cigar 
‘then plug in shaver & relax for a smooth 
ame size & shape as TRAV- ¢ $9.95 


EEEGTHC put draws oy § amps, 
THE QUIK-SHAVE Shave in less time with this 
ny convertor’ Ckaneee 0 fe 
en a 
a 
Pitew curacy io 110 AC at: 
tim ZRAV'ECECENIG (above) 
Sm "Sa 
walt $3-95 
Poe 
THE BOT-O-MOBILE for nesting Baby's foot or 
Beitie while drving. Hangs taywere: Sat 
Bfae ikea car eats Fa Wie in $2.95 
DEALERS: WRITE FOR DISCOUNTS 
snore: 1p youn can OR BOAT 15 NOT EQUIPPED with 
Chom leew sGCKeTs We CaN SUPPLY ONE FOR ST 
1 aaa ean ane oF 
ee 
THE KAR-JOY CO. 
BOX 5163 Deneldson Sta. TULSA, OKLA. 


Pioneers 


an” BENJAMIN ain 


RI TOLS 
LES sroor wit SAFETY hed 
Ue saremanoor Witm COMPRESSED AIR_-ALWAYS READY 
ep 
Baseres tn cn rer “ose as eke sare 
SEERA eeSNenche"BENiANwhRit wet 
Pg agp Od Bg ng Mig 
BENIAMINAI IFLE CO. 850. MARION ST. ST. LOUIS 4 MO. 


Haucfun with your own Outdoor Fireplace 


Build it Yourself — It's EASY 
Everyone la 


1es tocook and eat 
costs les: 
just fit m 
OF 28. 21 "hig 

See your dealer 

ind money ord 


wid 
rect 


The Majestic Company 


371 Erie Street, Huntington, Indiana 
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fer: “Powr- 

Pistol. Sling, "50 

‘Tru-Flite” 28 gr. pellets, 

extra sling, 10 “Red Dot* 

targets, postpald, | $2.25 

negate 

jomey-back _ guarantee. 

n Beren Industries, Box 

Order extra stippl 

3 Sling ‘pellets with 
Your Powr-Pak. 250 for $1.00. 


HUSKY 
HITCH 


WORLD'S FINEST 
TRAILER HITCH / 
re AJ 


NEW STREAMLINED TRAILER HITCH 
CUSTOM MADE FOR YOUR NEW CAR! 


FREE FOLDER! 


HUSKY HITCH, Dept.P5-7 


HIGH POWER TELESCOPE 
60 POWER- ALUMINUM TUBES-OPENS TO 33”, 


Voriable Power Eyepiece Adiustok 
te 15K, 30X ond GOX. 


2 eines see Sree 
16 E. Pomona Ave, Monrovia, Calif. 


Central Camera Co. 
Dept. 106, 2905, Wabah, Chicoge 4,1. 


FOR CABINS, TRAILERS, 
CONTRACTORS, BOATS 


Litem woikht. compact, air-cooled engine 
driven. Vuraish regular elty-type A.C eleetrie- 
ity for Lite, "appliances, radios, ete 


‘atried by had. Fit tranic of © 
eptacles on plant 

‘businesses. beyond. highil 
er hundred houels, 350 t0 15 


or Deesel Powered 
se es aia 

D.W. OMAN & SONS INC. 
2008 Royalston Ave, Minneapolis 5, Mi 


CROSLEY HOTSHOTS 
TAKE TOP HONORS 


in Famous European Race 


‘purch ‘St Kankakeo, limos 


BETTER PERFORMANCE | 
FOR OUTBOARD MOTORS 


See the lotest Crosley Super Sports. 
© new thrill in motoring 


Two passenger, 
top, 


CAMPING 
EQUIPMENT 


FREEL Lotest 1950 
CROSLEY CATA- 
10, Write Gros: 


ters, 
ooh spr 
Gr 


@ FINE can 


You see them everywhere! 


YOU CAN BUILD A 
KIT-CRAFT BOAT 


Complete for 
Easy Home 
Assembly 


PRE PICTURE CATALOG. 
SAGINAW PRODUCTS CORP. 
113 River St. Seginow, Mich. 


No experience necessary. All parts factory cut, easy to 
semble with step-by-step directions, Full length, 100% ‘muinc 
ii hardwood fngued, guaranteed, 


ROBERTS INDUSTRIES, INC. 
352 Main St. Durham, Conn. 
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Look! No Oars! No Motor! 
New PROPELOAR 


‘Twice as fast as rowing, and twice as easy! 
It's noisless, practically effortless. Forward... 
backward .. set your own pace. Both hands 
free for rod, gun, or what have you? Light- 
weight aluminum, Fold for easy carrying, at+ 
tach to almost any boat in one minute—no 
tools. Boatloads of fun for vacation. Only 
$49.95 to buy... no cost to operate! 
Send for fre folder today! 
PRODUCTION ENGINEERING COMPANY 
942 Dwight Way Berkeley, California 


EVINBUDE oe 


J Write today for 
lino=-the right 


Free 


Clutch, Two models 
man Drive. Send fo 


EVINRUD 


evolutionary Fisher 
ar copy today~—address 


PALM OF HAND 


{Guatteybinocatary that best 
scion shed ame. Beaute they 
(erica CRIED soscitentiong: amerie's 
feading, ‘binocular house €4 @) 
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ae ne 
VOUR OWN WELLS! 


Paciory. aot 


SyeFrsaines INDUSTRIES 
West Cheshire, Conn, 


“sl TITE « 


THE MODERN 
CLOTHESLINE 
TIGHTENER 


Sotkoy molest Never 


onto tn 5, Extra Dulleye 3p 0a 
jaction guaranteed. A 
HiME Com Rowte'3y Box 60! 


ron” MILITARY TRUCKS 


‘At Big Savings. New FREE Catalog 
|For Jeep, Dodge, Chevrolet, G.M.C., Studebaker 


Brand New JEEP TOP and heal tC 
Fits all Military Jeeps. Also edoptable to Civilian doops 9-50 


S Sirumt 
ZIPPY 


ts Invited, 
jochester, Michigan. 


PARTS 


ke magle on 
ets. Attachet 
through. brush 


“ 
‘Geet"Full maney, ack guarantee, Send 
money order. Also'€.0.D. 


NELSON-1 KAUTZ. MFG. CO. 


P.O. BOX 277, P-7 Bradtord, Pa. 


Manufacturers of New 
Masonry Wall Unit 


sions strictly acct 
lar standards, 


tide of biggest building cycle in history. 
Write for full information at once. 


| W. E. DUNN MFG. CO. 
410 W. 24th ST. HOLLAND, MICH, 


Keeps You AUTOMOBILE 
Out of Trouble COMPASS 


eae 


Forget 
Something? 


Forget your toothbrush . 
your tickets . . . but don’t forget 
if WESTON! You'll want your 
vacation shots to be perfectly ex- 
posed. You'll want color-true pice 
tures every time. And you'll get 
them if you remember your 
WESTON. Ask your dealer, 


WESTON 


EXPOSURE METERS 


mites, 
PER 
GAL. 


i 
Powerful engine 


cusn- 
‘or 


CUSHMAN MOTOR WORKS, Dept. P-7, Lincoln, Nebr. 


suty 1950 75 


Cita tes 


{t's the ultimate in mobile living comfort~and it's 
taking the country by storm! Now in 21, 25, 33 
and 40-{oat models, the NEW New Moon incorporates 
dozens of advanced engineering and design features 
tor better living. all at amazingly low cost! See New 
Moon for yourselt at your nearest dealers, or write 
for Free illustrated literature--Today! 


REDMAN TRAILER CO 
BRIDGE ST., ALMA, MICH 


ROLLS YOUR CAR 
INTO THE AIR 


AIRCRAFT INVENTION | 


SAGINAW 


Recirculating-Ball 


BUMPER JACK 


LIFTS AND LIFTS— 


LASTS AND LASTS— 
‘Tested and proved, this 


markable iitting” power. 
EXTRA SENSI 


‘steel construction ia built 
{fo outlast your ear. 


your car. It fits every 

‘bumper. Safety like 
this can mean more 
than ‘money to you. 


nd sue oe infermation abet Ure new Segiaaw Jac 
and where I ean buy it. Renee oe 
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| 1950 JOHNSON 
‘SEA-HORSE 
HANDY CHART 


Easy To Build 
U-MAK-IT ROWBOATS 
BOAT eons 


SS 


INBOARDS & 
CRUISERS 


Full, exciting details on the 5 great 
Johnson outboard motors for 1950. 
Complete description of new Neutral 
Clutch, Gear Shift Control. Write... 
JOHNSON MOTORS 
500 Pershing Rd., Waukegan. Illinois 
7x Canada Johnson Motors, Petertore 


Seen the NEW 


Crosman CO2 
PISTOL & RIFLE? 


tisBi Bright. 


18 Pocket Size! 


It’s palm-size—shaped to lie 
flat in small spaces. Brilliant 
light! Rust-proof. Dent-resistant. 
Luminous switch. Uses 2 standard 1%-inch ¢ 75 
flashlight batteries. Price, less batteries ... 9 

DELTA ELECTRIC CO., MARION, IND. 


Delta BUDD 


LITTLE ELECTRIC 
LANTERN 


‘THE NEW BODY-MOLD TRUNKS FOR 

IDEAL BODY DISPLAY. WORN BY LEAD. 

ING BODY BUILDERS OF THE WORLD! 
ne perfect beet trunks 


Ayimgince 
in WAISE 
| 


Baum mex 
wien CUT 


xr ica 
"aiek cut 


fitornie Eo 

tyes (Crd STERN 

Na 1 4 we. Cider 
rn 


Sie 
I shown above 


COMPLETE PORTABLE 
PHOTO STUDIO 


‘Size 4'/4""x5"x10" 
Weighs only 6 I 


<9] Finished Photos 
in 2 Minutes! 
Wonderful 

Photo Invention 


} CHAMPION 
7 PHOTOMASTER 


ot ike 
Tokes ond finishes 30 


OVER 700% PROFIT! 


PDQ 


}0 photos an hour 
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STOPS LEAKS PERMANENTLY 


Before Tou Get Burned! 
Add BARDAHL 
to Your Crankcase Oil 


Srop dangerous heat that runs up repair 
billa! Simply add one quart of BARDAHL 
to rogular oil, 

Before you drive 10 miles, you'll see the 
difference. Temperature goes down—com- 
pression goes up. Motor runs better, sounds 
better than ever before. 

BARDAHL penetrates metal pores, 
clings to friction surfaces, It's the perfect 
way to loosen up tight engines on new cara 
or overhauled cars, 

‘Ask the best mechanic in town about 


- ECONOMY VALVE SEAT CO. 
3122 N. California Ave., Chicogo 18, til, 


i 
Weight tncluded. 


ODCRAFT 
Dept. 5, 636 39th Ave.. N. E, Minneapolis 21, Minn. 


BARDAHL. He's beon us- 
ing it for years! = 


© 100 miles per 
sa eeiae aha 
ER MOTOR, 


MAKE REAL MONEY AT HOME IN 


TELEVISION 


RADIO 
| TELEVISION 

| TRAINING be 
| Association 


| dept. 257 
1 972 Broan sr. 


Take the Tnill-oad to Good tines | 


RIDE A NEW 1950 


RwE THE “CHAMP”! 

You've got a new thrill coming! 

A touch of the throttle and you're off 
like a comet! Hills melt away like magic! 
Rough roads fly beneath you with hardly a 
quiver of the handlebars. Steering is feather light. 
Braking is smooth and sure. Day-long riding leaves you fresh 
and ready for more fun as you take in exciting races, hillclimbs, 
delightful gypsy tours and club events, Easy payment terms 
bring you this Frese Harley-Davidson of all time. Sce your 
Harley-Davidson dealer today. Mail the coupon now! 


<== HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee 1, Wisconsin 


Send for. free copy of ENTHUSIAST Magazine filled with motorcycle 
‘action pictures and stories; also literature on new 1930 models, 


hve State. ceseaioas 


the 

~ 
DEALERS: Volvable franchi 
opportunity to Ii 


Twins and 125 Model. Your 
or wire today. 


suvy 1950 79 


HEAD OF THE LIST... hes got 


head of her list. He’s got Pipe Appeal! 

And you can guess he’s got mild, rich- 

tasting Prince Albert in his pipe! 
A. 


@ You just know she has him at the PRINGE Alpen. 


Prince Albert's choice tobacco is specially 
treated to insure against tongue bite. 
=_ 


PAS CRIMP CUT 
MAKES IT EASY TO ROLL 
A FINE CIGARETTE! 


THE NATIONAL JOY SMOKE! 
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TOYING WITH ATOMS: 
and cloud chambers will ke 
the biggest nuclear scientist. 


Geiger counters 


BRITISH CARS: Six pages of photos show— 


close up—what's different about new models 
you'll see on U.S. roads this summer.page 126 


priced spray, fastened inside garage door, gives 
automobile a wash in six minutes. we 138 


READY! AIM! CLICK! G 
brings distant subjects up close as you 
through the teleph 


BUILD A PLASTIC PARTITIO! 
some new blocks fit right into a framework you 
can make with a hammer and saw. 
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POPULAR 
SCIENCE 


Death has an option on the next seat every time you d 


By George H. Waltz, Jr. 
photos by Hubert Luckett 


HE most dangerous seat in the world 

is not the electric chair at Sing Sing, nor 
the one in the gas chamber at San Quentin— 
t is the right front seat in any car, including 
your own! 

Some 300 holiday-happy men, women. 
and children, it has been estimated, will 
meet horrible deaths in automobile smash. 
ups during the four-day July 4th celebra- 
tion this year. Many more will be cut 
shocked, and painfully And, ac 
cording to statistics, approximately 204 of 
those 300 dead will have been persons who 


maimed. 
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Making the 


were sitting in the seat next to the driver! 

Death never takes a holiday. He rides in 
every car, every day, with his bony finger 
on the right front seat—the death seat—the 
seat occupied by 68 out of every 100 vic- 
tims in fatal car crashes, the seat most often 
occupied by mothers, wives, sweethearts, 
and children. At that, the figure may be 
low: not every car involved in a fatal acci- 
dent b e riding in the death seat. 

Sixty-eight percent is impressive enough 
however to make safety engineers concen- 
trate on the problem of the right front seat 
when they study ways of- designing 
safer car interiors. And they're making real 
progress. At the Cornell Aeronautical Labo- 


s somed 


Death Seat Safer 


ratories in Buffalo, N.Y., for example, the 
Thin Man is teaching scientists how to cheat 
Death by building safety right in the car. 
The Thin Man is a jointed full-size sheet- 
aluminum figure of a man. He rides the 
death seat in a speeding “car” that never 
travels more than a few feet. The Thin Man 
is the brainchild of Edward R. Dye, chief 
of the laboratory's Development Division. 
Although he tips the scales at only 9 Ib.— 
just 1/20 the weight of the 180-Ib. man he 
represents—the various parts of his body 
are so weighted that they are not only in 
proportion to those of the human body, but 
have the same relative centers of gravity. 
The Thin Man even has a flexible backbone 


in the form of a carefully calculated dural 
spine, as well as joints that can be tensed 
to provide relative muscular restraint and 
instinctive pre-collision bracing. 

The Thin Man’s car or cockpit is a hori- 
zontal, two-dimensional affair that rides on 
two rails mounted on the laboratory floor. 
In use, with the Thin Man in place on the 
seat, it is snapped backward by long elastic 
cords (airplane shock cords) to simulate the 
rapid slowing down, or deceleration, expe- 
rienced during a crash. This jerking of the 
car backward provides the same relative ac- 
celeration of the Thin Man with respect to 
the car as if a fast-moving car was stopped 
suddenly. For test purposes, it’s easier to do 
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and takes less space on the laboratory floor. 

During each test crash, which lasts but 
a fraction of a second, the paths of the Thin 
Man’s head and the major joints of his body 
are automatically traced on a paper back- 
ground. At the same time, an ingenious 
electric sparking device, wired to the va 
ous pencil leads that mark the paths, bums 
pin-point holes in the paper at uniform time 
intervals. These holes allow the velocities 
and accelerations of the various parts of the 
Thin Man's body to be calculated accurate- 
ly. To evaluate each “crash,” an energy- 
absorbing gauge measures the Thin Man's 
impact force. At the end of each test, the 
Thin Man provides experimenters with a 
vivid picture of just what would happen to 
the body and head of a 180-pound person 
under similar crash conditions. 

Because cracked skulls are one of the 
major causes of crash casualties, most of the 
experimental work so far has been directed 
toward finding out just what happens to a 
car rider's head when a car smashes up. 

According to the Thin Man, the body of 
a relaxed, unrestrained passenger in even 
a fairly minor crash moves upward and for- 
ward with considerable force. At a deceler- 
ation of 2 G—about the tops you can get if 
you tramp down as hard as you can on per- 
» Mans standing with, the author to fect brakes, with new tires, and on a high- 
Zornell Aeronautical Laboratory engi- friction road surface—the Thin Man is 
neers Iearn how to make the death seat safer. thrown forward violently. His head strikes 


Man, standing with the author to 


Seat belts, properly installed and edited are In 2¢ crash, the Thin Man’s head, thanks to 
one answer to the problem of greater dashboard with a scale impact 
Here, seat belt in' place, the Thin Man of 400 in-Ib—a good bump, but. probably not 
his car before the test. enough to crack skull or cause death. 
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the upper front corner of his cab with a 
force equivalent to 1,000 inch-pounds for a 
180-pound man. Few skulls can withstand 
an impact, against something hard, of more 
than 600 inch-pounds! 

At a deceleration of 4G or more, not 
even a strong man can brace himself suffi- 
ciently to ease the impact materially. As re- 
searcher Dye puts it, “Trying to tense your- 
self against a 4G crash would be like try- 
ing to do push-ups with three other fellows 
sitting on your back.” 

Tests with the Thin Man show that at a 
deceleration of 5G, which is the mini- 
mum in a bad car smash-up, the head of a 
180-lb. man, not tensed for the crash, will 
hit in the vicinity of the top of the wind- 
shield frame with a skull-splitting impact 
of about 3,800 inch-pounds! 

One obvious answer to the problem is the 
use of some sort of body-restraining device, 
such as a seat belt. However, experiments 
with the Thin Man have shown that not 
just any belt will do. It must be properly 
designed and properly adjusted. Tests in- 
dicate that it should be mounted at an an- 
gle of 60° from the horizontal and be ad- 
justed to allow 3 inches of hip movement. 
When the Thin Man made a 2G crash wear- 
ing such a safety belt, his head hit with an 
impact equivalent to only 400 inch-pounds 
for a 180-pound man—compared to 1,000 
inch-pounds without the strap. 


How to Make Cars Safer 


Because of his experiments with his Thin 
Man, Edward Dye has many suggestions 
about what could be done to increase auto- 
mobile safety. First of all, the public—and 
that means you and me—must encourage 
automotive designers and engineers to build 
safety into their cars. We can do this by not 
demanding useless frills and living-room 
comforts on our Sunday-afternoon drives. 
The more complicated a car interior becomes 
—the more gadgets it boasts—the more dan- 
gerous it becomes. Such things as radio 
knobs, ornamental door handles, defrosting 
fans, spotlight handles, and trick sun shades 
may be handy accessories, but they can be- 
come lethal weapons in a smash-up. 

All possible head-impact surfaces should 
be smooth. Dashboards should be covered 
with a crushable padding material at least 
1 inch thick. Padding should not be an 
energy-storing material like rubber, but an 
energy-absorbing material like polystyrene 
foam, balsa wood, or any similar cellular 


Without seat belt in 2G crash—deceleration 
obtained in quickest brake stop you can make 
under perfect conditions—Thin Man's head hits 
hard enough to bash in skull of a 180-Ib. man, 


belt, Thin 
in almost same p hard 
celeration of 4G, easily possible in a collision, 
even strong man’ can't brace himself effectively. 


and shoulder harness provide the best 
rotection ina crash. This 6 how the Thin 
Rian ended up efter a Simulated 4G crash, No 
injuries except perhaps a few bruised toes. 
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pulting car used in the Cornell Aeronauti- 
cal Laboratory tests. When release is trig 
elastic cords jerk car back, Effect is to provide 
desired deceleration, though it is actually ac- 


material that crushes under a blow and 
either does not recover or recovers slowly. 
Ordinary live rubber is not recommended 
because it stores the energy of a blow and 
throws the head backward. Along this line, 
however, several rubber companies are ex- 
perimenting with a slow-recovering rubber 
that will absorb the force of a blow and re- 
turn to its original shape over a period of 
time. 

Some kind of body restraint should also 
be provided. This can be in the form of 
seat belts and shoulder harnesses having a 
breaking strength better than 4,000 pounds, 
or cushioned body-control panels that can 
be pulled out to restrain the passengers in 
the front seat and be pulled down from the 
back of the front seat to restrain the pas- 
sengers in the rear seat. The latter could 
be designed to yield a foot or so under a 
uniform force of about 4,000 pounds. 
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celeration, Test lasts only fraction of a second, 
but shows what would happen to human body 
in crash. Made of sheet metal, Thin Man is 
crashproof in the laboratory trials. 


Still another form of safe body restraint 
could be obtained by placing as many seats 
as possible so that they face the rear. Any 
forces due to a crash then would be dis- 
tributed evenly over the backs of the pas- 
sengers. 

In the driver's seat, the steering wheel is, 
paradoxically, both a hazard and a protec- 
tion. It is the cause of most driver injuries. 
At the same time, its protection is seem- 
ingly responsible for the lower fatality rate 
in the left front as compared to the right 
front seat. In a bad crash, the driver may 
get serious chest injuries from the wheel, 
but the person alongside may be killed by 
smashing his skull on the dash or windshield. 

Dye and his Cornell associates have two 
thoughts about preventing wheel injuries. 
One is to eliminate the steering wheel en- 
tirely, substituting steering levers that would 
control a hydraulic steering system. The 


other is to provide a steering post designed 
to yield under impact loads of 500 pounds 
or more. This could be accomplished through 
the use of shear pins that would allow the 
telescoping steering column to collapse. This 
and other design ideas are shown in the 
drawings on the following two pages. 
Since the force of a crash is equal to 
the kinetic energy (mass X velocity?) di- 


2 

vided by the distance traveled during the 
period of deceleration, the Thin Man ex- 
perimenters recommend that, for maximum 
safety, an automobile should be designed 
to have the major portion of its weight 
ahead of the passenger compartment, and 
that the structure between the passengers 
and the front of the car be designed to 
crumple progressively. This would increase 
the distance over which the crash deceler- 
ation is accomplished and therefore decrease 
the crash force. Also, the front structure 
should be so planned and fabricated that it 
will collapse out, rather than in, to prevent 
passengers from being pinned inside. 


When You See a Crash Coming 


From the Thin Man’s many bloodless 
laboratory crashes have come some basic 
“what-to-do-if-you-see-a-crash-coming” sug- 
gestions. If followed, they can mean the 
difference between your life and your death. 

First of all, don’t do the instinctive thing. 
Don’t throw your arms up to protect your 
face. The bulk of your up-raised arms will 
only add to the weight of the upper part of 
your body and increase the force of the 
hammer blow when your head and arms hit 
the windshield or the dash. Instead, cradle 
your head in your arms to cushion it and 
press it firmly against some solid forward 
structure. If you are in the back seat, this 
will mean the back portion of the front seat. 
If you are in the one next to the driver, it 
will mean pressing your arm-cushioned head 
against the smooth part of the dashboard. 
The driver, naturally, should try to control 
his car as long as possible. However, the 
steering wheel can provide him with some 
support if, at the last moment, he cushions 
his head ‘with a forearm and presses it 
against the wheel. 

If you follow the advice of the Thin Man, 
however, you'll use seat belts. Get them 
from an aircraft-belt manufacturer, and in- 
stall them exactly to his specifications. Then 
insist that every passenger use them if he 
wants to ride. 


Peneil leads and an electrical sparking system 
provide data in crash tests. Leads trace paths 
of joints on paper background, while sparks 
puncture paper to provide timing marks. 


—iZ 


Thin Man’s muscles can be “flexed” to simu- 
late any degree of human tenseness by adjust- 
ing tension bolts at joints with the aid of a 
wrench and a sensitive spring scale. 


[< dle 


Force of impact of Thin Man's head is meas- 


ured by gauge. Force pushes blades to cut 
cardboard inserts. Depth of cut indicates en- 
ergy of blow. [Continued on next page.] 
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Youngsters could ride com- 


fortably and safely in a rear- 
ward-facing baby seat at- 
tached securely to. the dash- 
board and having feet resting 
on the front seat. When not 
in use, it could be removed 
and stored. 
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In conventional cars, best 
protection against _ inj in 
crashes is a. well-designed 
seat helt and shoulder harness 
similar to those recommended 
for use by airplane pilots. To 
be safe, the web straps should 
have a minimum breaking 
strength of at least 4,000 Ib. 

anchored accordingly. 


btained, suggests Cornell's 
Edward Dye, if all seats ex- 
cept the driver's faced. the 
rear. Driver could use a 
body-restraining device. 


Next best is a seat belt with- 
out the shoulder harness, It 
should be installed so it meets 
the body at an angle of 60° 
from the horizontal, and 
should be adjusted to allow 
about 3 in. of hip movement. 
Hicad may still strike dash, 
but without dangerous body 
momentum behind it. 


Steering levers could replace the steering 
wheel and eliminate the major cause of injury 
to drivers. Driver could be restrained by an 
energy-absorbing panel pulled out from dash. 


Heavier car frames and a built-in roll-over 
frame would increase the safety factor in car 
accidents. Side frames could be strengthened 
to provide adequate protection in case of side- 


winosnitio POPs 
Our FORWARD ———w 
[AT CRASH IMPACT 


Padded body-control panels for both front 
and rear seats plus stering levers would provide 


safety for driver as well as ers. 
vidual energy-abearbing pancls could ps 


ll out 


Conventional steering wheel could be made 
safer by providing it with shear pins designed 
to yield under an impact load of 500 Ib. Wheel 
would give gradually to absorb shock. 


swiping smash-ups. If the front ends of autos 
were built to crumple progressively, and col- 
lapse out, rather than in, there would be less 
chance of injury in bad car crashes. 


from dash for driver and death-seat passenger, 
while section of the back of the front seat 
could pull down to restrain the passengers in 
the rear seat in the event of a crash. 
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Cartridges Load Blowtorch 


A THROwAWay can feeds the fuel into 
this new pumpless blowtorch. When one 
can is empty, you replace it with a full one, 
turn a valve, and the bumer lights instantly 
at the touch of a match, Called Prepo, the 
torch consists of a burner and valve assem- 
bly that clamps over the top of the fuel con- 


powered Broom Sweeps Lawn 

You can sweep your lawn as easily as you 
do your floors with the motorized lawn 
sweeper shown below. Powered by a single- 
ylinder, four-cycle gasoline engine, it has 
a 28-inch-long rotating brush that picks 
leaves, grass cuttings, stones, paper, and 
other trash and tosses them back into a 
10-bushel basket. Made by the Parker Pat- 
tern and Foundry Co., Springfield, Ohio, 
the sweeper rolls on dual rubber tires. 


tainer (left above). The fuel, a highly vola- 
tile compound of hydrocarbons, builds up 
pressure inside the can to force vapor out 
through the burner. Burning with a clean, 
blue flame at 2,200° F., the torch handles 
a wide variety of jobs, including silver sol- 
dering (right above). Made by Pressure 
Products Corp., Chicago, it sells for $5.95. 
Refill cans, costing 89¢, last five hours. 


Smokestack Gets Big Lift 


Mosr smokestacks are built piece by piece 
from the ground up, but the giant structure 
below was assembled in one piece on the 
ground, then lifted by a crane to its vertical 
position on a concrete foundation, Once 
standing, the 26-ton steel stack was lined 
with 124 tons of fire brick and mortar. Built 
for the Los Angeles plant of the Bethlehem 
Pacific Coast Steel Corp., it carries hot gases 
150 feet into the air. 


MONORAIL TO LOAD PLANES. A 
cargo plane could be loaded and un- 
loaded quickly and easily with this take-down 
monorail system. Wheeled uprights would 
be moved into place to support the monorail 


ag 


AIR HAMMER FOR DOZER BLADE. 

Stubborn stumps or boulders would be 
a pushover for a tractor equipped with 0 
blade backed up by this air-hammer attach- 
ment. All the driver would have to do is 
turn a valve. Then the air hammer, by 
pounding the blade with rapid-fire blows, 
would help it work the obstruction loose. 


be 


n the page, please, for three more new ideas. 


- 


within the plane through openings in the 
fuselage. They would also hold the loading 
rai] that leads through the plane's big load- 
ing door. Loading or unloading completed, 
the monorail system could be removed. 


yu 


DUSTPAN HAS OWN BRUSH. A cross 

between a dustpan and a carpet sweeper, 
this new cleaning tool is designed to elimi- 
nate stooping when sweeping up piles of 
dirt. Its rotary brush is belt-driven so that 
it tums rapidly when the pan is pushed for- 
ward.’ When the dustpan is dumped, the 
brush is easily raised out of the way. 
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seaplane with this aquatic de 
for either amusement or tra 
driven by an underwater, 


gas-engine- 


powered propeller. Conventional aircraft 
cockpit controls operate water rudder, ailer- 
ons, and elevators. By manipulating them 
the “plane” can be made to take off, bank, 
and land realistically. 


TAG FOILS THIEVES. This license can 

be attached wit! ewdriver, but must 
be destroyed to take it off. The bolts have 
one-way slots, can be tightened but not 
loosened. Deep embossing of the tearout 
disks shield the bolts so you can't grip them. 
Tapered, shouldered nuts give no wrench 
purchase. You remove the license by ripping 
it off, then squeeze the disks against the 
les of the bolts with heavy pliers, and turn. 


ROUND BATTERY SAVES SPACE. 

Three concentric cells nested together 
make a compact storage battery for autos 
and other vehicles. Cylindrical walls sepa- 
rate the three cells, and are so spaced that 
each cell has the same battery-acid ca- 
pacity and cell-plate area. The cylindrical 
shape of the plates gives a larger area and 
therefore greater capacity than conven- 
tional rectangular plates. 


Patents on these incentions hace been granted ta: 1. G. Noville, Van Nuys, Calif: 2. B. Alderman. Eugene, Ore 3. V. 
Filonowicz, Detroit, Mick: 4. E. Link, Binghamton, N. Y.: 5. W” Mert, Tampa, Fla.: 6. J. Rupp, Williamaville, N. ¥. 
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Speed Screened 
On Windshield 


‘OU don’t have to take your eyes off the 

road and check your speedometer with 
this Glowmeter. Attached to any standard 
speedometer, it shines an image of your 
speed right on the windshield. As the speed 
ometer shaft turns, moving the needle, it 
also rotates a drum-mounted transparent 
strip of numbers, synchronized with the 
speedometer-face numbers. A light re- 
flected through the strip by a mirror pro- 
jects an image of the numbers through a 
lens in the dash cowling, and onto a tiny 
metal screen fixed to the windshield. 


srr 


t TRANSPARENT 


SPEED CUP 


taway drawing shows how speed figy 
projected on dime-size windshield screen, Glow- 
meter Co., Buffalo, N. Y., developed the device 


Arrow points to tiny screen on which speed is arts of the Glowmeter are shown actual 
rojected, Image changes color (blue, red, yel- size above. At left of mirror is bracket that 
few) with every 10-mp.b. variation in speed. holds it in place. Plastic strip is multicolored. 


Thunderjet Tries 
New Swept Wings 


Swepr-pack wings and a 
new tail assembly give a sleek 
look to the revamped Repub- 
lic Thunderjet shown at 
right. Inside there’s a more 
powerful J-35 turbojet en- 
gine, and greater fuel capa- 
city. Added up, these inno- 
vations will enable the new 
Air Force fighter, the YF- 
96A, to fly faster, farther, and 
higher than its 600-m.p.h. 
predecessor. It also can car- 
ry more external bombs, rock- 
ets, or guided missiles. - a4 
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Giant Air Gun 
Jolt-Tests Fuses 


HIS king-size air rifle is used by the 

U.S. Navy to test shock effects on mine 
and torpedo fuses. The Navy wants to know 
whether a mine sown from a plane at 30,000 
feet will still function after it has hit the 
water. So it simulates the shock by firing 
the fuse-mechanism down this 21-inch-di- 
ameter, 93-foot-long steel tube. 

The device being tested is mounted in a 
cylindrical frame that serves as piston, or 
“bullet,” for the gun. The piston is loaded 
into the muzzle and pumped by low-pres- 
sure air to the breech end. Here it engages 
a complicated release mechanism, which 
locks it in place until the right amount of 
air pressure is built up behind it. Then a 
hydraulic trigger releases the piston and it 
flies down the barrel. It builds up air pres- 

P eis i sure in front of it which finally pushes it 

Muzzle view of Navy's giant gun. Big cyl back toward the breech. It oscillates in this 
inder on top of tube is muzzle chamber. It "i 7 ‘ “i 
way until the available energy is used up in 


provides extra air volume in front of piston, W® . 
acts as cushion to help cut down oscillation. friction or trapped in a muzzle chamber. 


uzzle ready to receive piston. Key- Breech view of gun. Hydraulic device locks 

on piston fits multiple-contact electrical piston into place until desired air pressure is 
fe runting length of ‘barrel. ‘This allows built up behind it, Amount of pressure depends 
dings while the piston is in motion. on number of G device is required to stand. 


Diagrams show how gun works. Gun can exert forces equal to 2,750 G on a five-pound load. 


LOW-PRESSURE AIR MOVES SPECIMEN.CARRYING PISTON ALONG RELEASE 
TUBE UNTIL IT ENGAGES RELEASE MECHANISM, I MECHANISM 


PISTON BREECH 


oO 


mUzZLE rs 


vi 
FLAP VALVES DESIRED PRESSURE IS BUILT UP 


Ht 5 SES PENS cette an 
NS: 
—, ; = 7 = 


[RELEASED PISTON 1S FORCED TOWARD MUZZLE. AIR IS COMPRESSED AHEAD OF IT 
G4 POPULAR SCIENCE AND ACTS_AS BRAKE. SUBJECTING TEST SPECIMEN TO DESIRED NUMBER OF G. 
(MUZZLE CHAMBER TRAPS SOME OF THE AIR AHEAD OF PISTON, HELPS SLOW IT DOWN. 


Darning Needle Dwarfs World’s Smallest Screws 


Tne picture above is a photomicrograph 
of the world’s smallest mass-produ 
screws. Perfectly threaded and _ slotted, 
they are so tiny that they can almost 
through the eye of the darning needle shown 
in the foreground. It would take a million 


Machine Makes Ice Cubes Fast 


Tus new ice-cube dispenser, invented by 
comedian Lou Costello, makes 360 cubes 
in 90 minutes. Riding on a conveyer belt, 
water-filled steel trays pass through the 
freezing unit, and then to the dispensing 
outlet. Pressing a glass down on a trigger 
release sends the cubes, one at a time, ing 
down a chute and into the glass. Called 
Serv-Ice, the dispenser was developed for 
use by hotels, restaurants, bars, and hospitals. 


of them to tip the scale at one pound. They 
are used to adjust the delicate balance 
wheels in precision watches and military 
ning instruments. The microscopic screws 
and the machines that make them were de- 
veloped by the Elgin National Watch Co. 


Wheel Assembles Harmonicas 


Finsr of its type, the automatic assembly 
wheel below turns out 3,600 harmonicas an 
hour—a production increase of 2,800 percent 
over the previou of 130 an hour. As 
the wheel revolves, the five parts of the all- 
plastic harmonicas drop from hoppers, one 
by one, building up a sandwich, while glue 
is squirted in to “weld” them together. The 
machine was developed by the Magnus 
Harmonica Corp., of Newark, N. J. 
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A Atomic (ir Wardens’. 


While firemen of the Oak Ridge National Laboratory fight smoke and flame in mock fire, 


Geigermen lead fire fighters through 
“hot” area after mock A-bomb blasts 
buildings in realistic training test. 


“The real strength of America is not in 
bombs or planes, but in the resourceful- 
ness of its people... . Americans who 
know how to handle cameras can easily 
learn to handle Geiger counters.” 
ay 8S. Le 


By Michael Amrine 


PS photos by the author on location 


Y assignment was to cover a fire. 

To a reporter who has eyewitnessed 
some pretty spectacular displays of flame 
and smoke, from the Kansas City stockyards 
to the New Orleans waterfront, this looked 
like any ordinary one-alarm blaze in a frame 
shack on the edge of town. 
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But I had never covered a fire like this 
one. 

I stood on a small rise of ground just two 
miles from the Oak Ridge nuclear reactor 
that manufacturers U-235 for the atomic 
bomb. And my ears were cocked for some- 
thing more significant than the sound of 
crackling flames and screaming sirens—the 
barely audible buzz of the nearest Geiger 
counter. 

For this sudden blaze, which destroyed a 
“communications center” and threatened 
nearby buildings, had burst out in an area 
already “hot” with radioactivity. 

A Geiger squad of twenty men, wearing 
gas masks, and carrying instruments of half 
a dozen different types, were on the scene 
before the firemen. As the sirens spiraled 
down to a low whine and the pumpers lum- 
bered to a halt in the muddy field, the Fire 
Chief reported 'to the leader of the Geiger 
squad. 

That was the thing that struck me most 
vividly in contrast with other fires. The 
senior fire officer ordinarily has authority 
equaled only ‘by the captain of a ship. 
Here, the Geiger captain, with a survey 


Fir Workout 


ent air-raid wardens of the atomic age battle the even deadlier “heat” of radiation, 


instrument in hand, went ahead as he led Students check equipment before entering 
the Fire Chief off at a dead run to take a Contaminated area, Men wear white cotto 

ick look at the terrain. The fremen could SVS and gas masks, Instruments must be 
quic at the ter zeroed to normal background count of are 
not do their jobs without checking with the ae me 
igertr turn. They reminded me 
of Seeing Eye dogs. They were no more 
immune to radiation than you or I. But 
they had electronic eyes and ears which 
could see through smoke and feel radiation 
through several feet of earth. 

What these white-clad Geigermen were 


learning may some day save your life, in 
your own city, if the hum should 
ever be so foolish as to wage nie war 


The fire was real, and the radiation was 
real, but it was all prearranged—the first 
public field exercise of the first class of 
radiation monitors trained for civil defense 
of America’s cities. It constituted the final 
exam of a five-weeks course of instruction. 

The burning “communications center,” 
the “powerhouse,” and the “waterworks” 
(which contained a tank of “hot” liquid) 
were one-story shacks designed to represent 
larger installations that may some day be 
atomic targets in your own back yard. The 
fire was “planted” by instructors from the 
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up, led by the v 
talkie operator and a battery of Geiger co 
=the black boxes with the metal tubes. Ge 
are good for detecting presence of 
give only rough idea of amount 
colored boxes are used for on 


anded oper, 


health physics training divisions of Oak 
Ridge Laboratory and Oak Ridge Institute 
The 20 students were sent by the governors 
of 16 Southern and Midwestern states for 
the five-week basic tr 
sored by the At nmission 
and the National Security Resources Board. 
an ageney which reports directly to the 
White House. They were being taught not 


ing course 


below) 
tion of 
spot the hottest 
to radioactive paint 


As fire die 
moves in close 
9,000 milliroen 
by far in entire 


area, d 


tion and more precise measurement. A man in 
second rank from rear has pistol-grip “cutie. 
Die with tha black, ovenites barreksier groan 

rays, At ext left is fish-pole probe, which 
precisely measures high gamma radiation and 
fndicstes roughly the presence of betairadiation 


only to know radiation but to train others 

This summer, NSRB is sponsoring two 
more of these courses for spec 
trainees at Brookhaven Natic 
tory on Long Island and at the University 
of California at Los Angeles: 

At Oak Ridge the 20 chemists, engi- 
neers, physicists—and one inarian_ and 
one short-wave radio operator—learned the 


00 mr per hour. 
erage man is 60 mr per day. 


ance dose for t 


Geiger- er man acts as “Seeing Eye dog” 
for radio operator. Person without detection 
equipment is blind for all practical purposes 
while in contaminated area. He can't see, taste, 
smell, or even feel deadly’ radiation until two 
weeks too late for him to do anything about it. 


hard way. Students themselves planned 
the operation in outline, led by instructors 
Dr. Ralph T, Overman and Dr. Elda An- 
derson. Some of the men were battle vet- 
erans who gratefully remembered their 
Army basic training exercises—for example, 
the “infiltration scourse” in which troops 
crawled on their bellies over the ground 
beneath a hail of live bullets. 


Map below shows how data is plotted. Outer 
line shows comparatively low reading of 10 mr 
per hour, You could stay here six hours without 
getting overdose, Hot spot shown on opposite 


ron » check radioactivity of air. 
Portabl sucks five cu, ft, of air per 
minute through tube containing porous card- 
board cylinder, which filters out any radioactive 
dust from air. Tube is then checked with Geiger 
counter and extent of contamination computed, 


At Oak Ridge they used live bullets of 
radiation—alpha, beta, and gamma particles. 
Dr. Anderson put a bandanna over her 


ay 


locks, climbed into a pair of blue denims, 
and spent a rainy week-end seeding the 
area with hot materials. Three “curies” of 


radio-cobalt were buried several feet in the 
earth. Radioactive potassium bromide was 
scattered over the earth's surface, and solu- 


page is plotted on map just north of communi- 
ca rt. Single line with cross-marks 
gives filtron reading after fire. Air-sample read- 
ings indicate that all is clear at that point 
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Ground Zevo 


Firemen brought the blaze under control in an 
hour, even in the face of a brisk wind. Hose 
line shown here closely follows line charted on 


tions of it were applied with brushes to the 
walls of buildings and to scraps of debris. 

Zero hour at 10 o'clock next morning was 
signaled by smoke bombs that wrapped the 
buildings. Four minutes later, flames ap- 
peared and the class went into action. 

Under strictest instructions not to enter 
the “hot” area, I watched from across 200 
yards of innocent-looking grass emitting 
perilous rays. Even before I could report to 
the scene I'd had to don white coveralls 
and slip on rubbers—I was to carry away no 
trace of mud from the scene. The famous 
mud of Oak Ridge was not only sticky that 
day—it was loaded. 

Geigermen told me bluntly where to walk 
and how close I could get. I was willing to 
take orders. As a reporter I've taken my 
chances in burning buildings—but here, 
your eyes and ears gave no warning. 

Three squads, into which the class was 
divided, took turns working in areas. They 
carried not only Geiger counters but half a 
dozen other instruments to detect and 
measure radiation. 
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map by remote plotters, from data radioed back 
by monitors. Sensitive counters found “dent” 
in radiation through which fire could be reached. 


First a “survey” meter nosed out the 
rough outlines of the hot spots. This could 
be done almost on the run. Then came in- 
struments to measure the precise amount. 

When a middle-aged veteran fireman of 
the Laboratory Fire Department was over- 
come by the heat, the trainees had an acid 
test of their coolness and skill. It took a 
half minute to realize this was not a pre- 
arranged part of the test. Then the squad 
on duty monitored his boots and gloves as 
he was carried from the field. They wanted 
to know not only whether radiation was 
there—but just how much, and no mistake. 

The fire was brought under control within 
an hour. Only wisps of smoke appeared 
after that time, but for another hour and a 
half the counters buzzed and the trainees 
took hundreds of readings. Everything 
leaving the contaminated area had to be 
checked. Rubbers or boots sticky with, 
menacing mud, mine among them, were 
left behind at Oak Ridge as the exhausted 
trainees and firemen left the area. 

Next day the lessons of the exercise were 


Besides Geiger counters, atomic air-raid ward- 
ens need plenty of ordinary wrapping pal 

Paper protects equipment from alpha particles, 
which have such low penetrating power that 
they can’t pierce human skin. Equipment must 


be kept off ground, especially when it’s muddy. 


ion day, radio operator re- 

rts 100 mr reading from powerhouse ruins. 
That means a repairman could stay there only 
30 minutes a day. Anyone trapped for several 
days would be in bad shape. But only a very 
low-level bomb burst would produce this effect. 


driven home when observers were permitted 
to enter, with the squads, on their follow-up 
mission of decontamination. 
masks were not 
sampling had given an “ ing 
the day before. But all the rest of the 
equipment was used again. Main task was 
to dig up the extremely hot cobalt and put 
curely away in improvised safes of lead 
bricks. The crews also went over samples 
of glass, steel, plastic, and other materials 
with various cleaning agents. The agent 
used does not matter much, and water and 
elbow grease are as efficient as any. Nothing 
is sufficient on any porous materi 
Besides coveralls and rubbers, this time 
they also suggested I wear white gloves. 
When I told them I couldn’t work my 
camera with gloved fingers, they let me go 
bare-handed. But I was cautioned to touch 
nothing, not even a blade of grass. 
Gingerly I followed Dr. Overman and 
our Seeing Eye Geigerman into the muddy 
area. “Watch out!” a Geigerman shouted at 
me. I had momentarily forgotten my in- 


During decontamination process, tires and 
chains of fire-fighting equipment get a thorough 
going-over from the electronic eyes and ears of 
trainees. If a fire hose is lying in dry grass, it 
needs little attention, If in a puddle of water, 
it must be monitored for radioactivity. 


Neutron detection is tough, usually must be 
done indirectly. Here a sheet of photographic 
film sandwiched between sheets of aluminum 
foil is placed on ground. Plywood weight keeps 
it from blowing away. Alter exposure of an 
hour or so, neutron radiation shows on film. 


structions and started to put my camera on 
the ground, preparatory to changing film 
for a new group of shots. Nothing could be 
permitted to touch the ground unneces- 
sarily. As for the camera, the nuclear radia- 
tion would fog my film as surely as if I 
unfurled a roll to the sun’s visible radiation. 

T took a few photographs of the mopping- 
up operation. I wasn’t sorry to be told, 
then, that the 45 minutes of permitted time 
had elapsed and that I and my “watchdog” 
would have to leave. 

As I took a last look at the charred tim- 
bers of the rehearsal fire—still glowing with 
unseen atomic disintegration—I fervently 
hoped we would never see an American city 
shattered by a real bomb, blasted and 
poisoned by these elemental forces. 

Paul J. Larsen, director of NSRB’s agency 
of Civil Mobilization, emphasizes that ad- 
vance planning under way for civil defense 
does not mean that the government feels 
war is close or even probable. But it knows 
that Pearl Harbors are the result of un- 
preparedness. END 
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Jet Flying Wing Reports for Aerial Photo Duty 


Tuis latest version of the Northrop Flying 
Wing, the YRB-49A, is designed for long- 
range, high-altitude. photo-reconnaissance 
missions. It's powered by six J-35 turbojets, 
each delivering 5,000 Ib. of thrust. Four 
engines are mounted in the wing, two more 


in pods slung beneath it. Performance has 
not been announced, but a predecessor, the 
YB-49, set a jet endurance record in 1948— 
3,701 miles nonstop in nine and a half hours. 
The same plane was said to be in the 500- 
m.p-h, class at 35,000 feet. 


New Beam May Cure Disease 


Apptyixc high-speed electrons directly 
se, a promising innovation in 
therapy, will be tested with the GE synchro- 
tron in top photo above. Its electron beam, 
which made the imprint above on a photo 
film between wooden blocks. can attain 
70,000,000 volts and is believed the most 
powerful ever led into open air. Turned 
directly on a surgically exposed tumor, in- 
stead of aimed at a target to produce X ra: 
the beam provides radiation as intense as } 
rays but without harmful penetration. 
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More Power for TVA 


Wuen completed, this giant rotor spider 
will help furnish more hydroelectric power 
to the territory served by plants of the Ten- 
nessee Valley Authority. The spider will be 
installed in a new 13,800-volt vertical gen- 
erator at TVA’s Wilson Dam. The generator 
will be coupled directly to a 35,000-hp. 
ydraulic turbine, one of 18 that eventually 
will be in operation at the dam. Immense 
size of the partially completed rotor is indi- 
cated by comparison with height of work- 
man adjusting the intricate machinery. 


ne the Dodge Power 


Wagon saves 
raking labor, 


nade wooden 


<c. 


5 oi a re 
in, 20 seconds, as the hy- 

digger downward, while 
gine turns the bit, Rear take- 
s other belt-driven equipment. 


A post hole is du 
draulic lift for the 


power from the 
off also pow 


me 500 pounds downward pressure can be 
exerted on plows, harrows, or carth-diggers. 

inger-tip controls in cab allow raising imp! 

ents hydraulically to clear rocks and stumps. 


on the front bumper, 
ndred pounds of hi 


ram, mounted 
pushes several 


Mydraulie Lift 
Added to Truck 


HYDRAULIC lift and a power take-off 
the 94-hp., four-wheel-drive 

‘agon, recently announced by 
Dodge, a jack-of-all-trades around a farm. 
A belt drive from the engine operates a 
front-mounted hydraulic pump. This tran 
mits fluid pressure to a cylinder at the rear 
that powers a lift designed to pull, lift, and 
operate any three-hitch implement. It also 
will apply down pressure up to 500 pounds 


to force an implement into the ground, 
The power take-off can run any sort of belt- 
drive equipment, according to Dodge. The 


truck body has a 58-cubic-foot capacity. 


A 7,500-pound capacity power winch, driven 


from the front power take-off, has 250’ feet of 
16 inch cable for many farm, construction, 
and lumbering jobs, such as pulling logs, above, 
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World's First 


Air Ferry for Car 


Air freighters and a novel loading 
ramp combine to speed motoring 
ists across the English Channel. 


By Devon Francis 


IGHT after the war was over, a chap who 

had served as an officer in Britain's 
Royal Air Force fell to wondering what he 
could do with airplanes that nobody else 
was doing. After a lot of deep thinking he 
came up with the answer: Why not air-fer- 
ry automobiles where automobiles couldn’t 
be driven? Specifically, an over-water air 
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hop to the European continent? That 
wouldn't be hard, with the Continent only 
the width of the English Channel away. 

Today Silver City Airways, of London, 
headed by Air Commodore Griffith Powell, 
is shuttling thousands of cars across the 
channel each tourist season. The flight of 42 
miles, from Lympne airdrome in England 
to Le Touquet, France, takes 20 minutes. 
The price for a good-size car is about $89, 
and four passengers ride for free. 

The real trick in the deal is a motorized 
ramp that can be put in place in two min- 
utes flat. Loading takes about a minute. 


attendant is rem 
ramp’s track, 
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i 2 ee y = eats 
This is» closeup of ramp jacked up against Ramp's motive power is 2-hp. 2cycle 
lane. Front wheel is lifted clear of ground. gine. Driver has only one control. By pivoting 
Ramp’s length is 20 feet and extension links Steering ‘wheel downwards he opens ‘throttle 
6 fect. Chief advantage of air-ferrying cars and engages clutch. Raising wheel closes throt- 
across channel is saving of hours of time in tle, disengages clutch, applies brake. He re- 
out travel. Planes used are twin-engined. — verses direction by turing wheel around. 


Two pairs of double 18-inch wheels (above) 
support rear of ramp for wheeling around air- 
~ Wheels have plain axles and are not sprung. 
mp's maximum speed is 5 mp.h. Company 
expects to ferry 5,000 cars this summer season, 


Jacks (left) are raised and lowered by hand. 
‘At workman's right is one of ramp's two exten- 
sion sections. A dozen versions of ramp were 
built before design was adopted. Silver City 
Airways has been ferrying cars for three years. 
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Mobile Light Protects Kids 


For street crossings near schools and at 
places lacking permanent lights, this mobile 
battery-operated traffic light is easily rolled 
where and when needed. Mounted on a 


Toy Shovel Hooks on Tricycle 


A picemne toy to delight any child is this 
Trike Shovel, which hooks onto the handle- 
bars of a tricycle. Worked by two rubber- 
covered levers, the shovel actually digs, 
scoops up sand or dirt, and dumps it where- 
ever wanted. Left-hand lever swivels the 
shovel to either side; right-hand lever scoops 
bucket through sand and raises it to a posi- 
tion where a chain automatically opens and 
dumps the bucket. Made of aluminum, the 
toy is sold by Miles Kimball Co., Oshkosh, 
Wis., for $2.95. 


‘Dozer Fangs 
Rip Up Rock 


Tue four curved 
shanks attached to the 
moldboard of bulldoz- 
er at right are capped 
with steel-alloy teeth. 
Back up the ‘dozer, 
and they rip up rocks 
and hard ground. The 
attachment doesn’t in- 
terfere with normal 
blade operation, and 
can be locked out of 
the way when not 
used. Back Rip Scari- 
fiers are made by Pre- 
co Inc., Los Angeles. 


small, two-wheel truck, the light pole can be 
dismantled and stored in the battery case 
when not in use. A “school” sign or con- 


ventional red and green signals can be ad- 
justed to operate steadily or to flash at inter- 
vals, Streeter-Amet, Chicago, makes it. 
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Harnessed Sunlight 


i Grows Food by Tankful 


“food fuctory” is visualized by artist. shallow, cach 2,100 fect long and four fe 
Chlorella and nutrient fluid circulate endlessly wide. Crop is “harvested” from a part of the 
in 59 sunlit U-shaped tanks, glass-covered and flow continuously diverted to processing plant 


A TINY, green, edible freshwater, plant California, shows how the method works. | 
alled Chlorella may end world food Individual Chlorella plants, belonging to 
shortages. Far more efficiently than any the one-celled group known as algae, are 
present farm crop, it harnesses the sun’s microscopic globules. They thrive in a'mix- 
energy to make food from carbon dioxide, ture of water and minerals “aerated” with 
water, and minerals. Grown in tanks in carbon dioxide gas. Enormously_ prolific, 
-production “food factories” of the fu- they multiply every few hours by dividing 
ture, it could multiply an acre’s yield ten- in two. Devoid of stalks or other waste, the 
fold. A “pre-pilot” plant, already in oper- resulting mass is totally edible. 
ation at Stanford Research Institute in Rivaling the miraculous “shmoo,” Chlo: 


mas 


7g 


Stanford pre-pilot plant shows experimenters jy experiment was raising Chlorella in 
how to grow Chlorella for food. Centrifuge flasks lit by incandescent lamps. Tubes supply 
separates harvest from fluid on small scale. Big carbon dioxide. This “batch” culture method 
plant would do it by fotation process now is supplanted by continuous method. 


PULAR SCIENCE 


Chlorella turns raw materials into protein or 
fat ag wanted, ‘Plants are tiny globules, magni 
fied 500. time: roscope view (inset). V- 
shaped line is edge of liquid containing them. 


rella obligingly turns itself into whatever is 
wanted, experimenters find. On a nitrogen 
scanty diet, it yields a light-yellow, bland- 
tasting product rich in fat, which would 
make a good oleo. More nitrogen gives a 
deep-green product high in protein content. 
Tasting like alfalfa when dried, it is to be 
tried out for feeding chickens and cattle, 
which would convert it into meat and milk 
for the table. END 


Fluorescent-lit vertical tube, in which Chlor- 
ella multiply endlessly for tyle 
fue, ts aljeated by Yechniclan Nutrient uid 


enters at bottom, and overflow contains “crop.” regulates liquid ‘supply an 


Rooftop tanks 10 feet long and four fect wide 
Chlorella continuously on biggest scale to 


ite. Photo cell, gauging 


ao 


wth in each tank, 
werflow. 
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‘The frontier was never like 
day log cabin has two bedroom: 


This latter- 
living room, 


kitchen, and bath. It costs $2,585, complete 
with garage, breezeway; can be put up in day. 


- Pre-Cut House 


= 


Built Like 


By Sheldon M. Gallager 
PS photos by W. W. Morris 


THE carly settlers who hacked their his- 
tory and homes out of the North Woods 
wilderness would have to look twice to ree- 
ognize this streamlined version of the 
rough-hewn log cabins that kept out winter 
storms and Indian arrows. For modern-day 
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Log Cabin 


pioneers have now borrowed this centuries- 
old construction for use in pre-cut, packaged 
houses you can buy in a department store 
and put up yourself over the weekend. 
Introduced in this country by the Norge 
Company, of Norway, and sold by Macy's 


D 
at comers and loc 
on plank ends aid correct order of 3 


ther, Numbers starmj 


sembly 


in New York City, the “log-cabin” houses 
consist of heavy, two-inch-thick planks that 
are laid horizontally on top of each other to 
form both walls and interior partitions. 
Notched at each end like the logs of old. 
the planks interlock at the corners of the 
house to form tight, nailless joints that actu- 
ally become stronger the longer the house 
stands, But unlike the logs, the upper edge 
of each plank has a wide, deep tongue that 
fits firmly into a matching groove in the 
bottom of the plank above, providing « 
strong, weathertight seam. 

Each piece in the packaged house is pre- 
cut to exact length, eliminating all sawing 
and fitting, and is numbered to show just 
where it goes. All you have to do is place 
one piece on top of another and follow the 
numbers for the correct order. Where doors 
and windows go, the wall planks are cut to 
leave the proper openings. You simply take 
the doors and windows, which come pre- 


Construction begins with floor, laid over joists 
in conventional way. Wall planks, tongue-and- 
grooved for tight, weatherproof fit, are then 
built up, one on top of another, horizontally, 


Floor boards fit into groove in bottom wall 
plank that supports ends, conceals edlyes. «oor, 
also tongue-and-grooved, is pre-cut to equal, 
instead of random, lengths to eliminate sawing. 


Partitions, built up of horizontal planks, are 


formed in’ same way as walls. Ends of planks 
re tongued, slide easily into matching dovetail 
ooves in walls that lock them in place. 
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Pre-hung door, mounted in heavy frame, comes 
as single unit, is slid into place between w: 
ends as soon’ as wall reaches height of 
planks, Interior doors go in at the same time. 


mounted in heavy frames, and slip them in 
place as the house progresses. 

Except in the floor and roof boards, 
there isn’t a nail or bolt in the entire house. 
The Norwegian-developed construction is 
called the Tregaard Interlocking System. 
Said to have withstood wartime bombings 
in Norway that wrecked ordinary frame 
houses, it owes its tremendous strength to 
its own weight and interlocked joints. And 
because each plank is held tightly to the 
one below it by the weight of the planks 
above, any shrinkage in the wood is auto- 
matically taken up by the downward pres- 
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Close-up of door frame, made of solid 4- by 4- 
inch stock, shows how double tongue-and-groove 
joint makes strong, weathertight fit with wall. 
Windows are fitted into walls in the same way. 


sure of the upper planks—instead of open- 
ing up cracks, the house just settles a bit. 

Although primarily intended for use in 
warm climates or as summer cabins, the 
Norge houses can be winterized for year- 
round use by installing heating units and 
insulation. The eight models now available 
range from a small, one-room cottage for 
$595 to two- and three-bedroom houses that 
come, complete with garage and breezeway. 
for from $2,585 to $2,850. 

Unwrap your packaged home on Satur- 
day and, with good weather and friends to 
help, you should have it up by Sunday. 


as walls reach half-_ crete-block columns, For winter use, it would 
ow goes in. House — need full foundation, or could be placed direct 
shown, intended for summer use, is built on con- ly on ground over radiantly heated concrete sl 


t 
1 wee 
ju 


uding wall ends. A 
res 14 by 23 feet, 


a ee 

Unique roof construction is shown in interior Decorative trim, pre-cut to exact size and 
ove, Roof boards are supported by three shape, ides roof edges, is nailed to protruding 

ms that ran fu gth of house ends of roof beams. Opening near peak is for 

and are in turn supported by : ventilation louvers. [Continued on next page.] 
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ep, roof is finished off with conven- Note s\ n nailed over windows to add 
alt shingles, also supplied with Kit. de and help keep rain off, 


Log-cabin garage goes together like house, has Within house, exposed wall p! 
modern, one-piece tilt-up door. This one-car rustic appearance, can be painted, 

model, '11 by 21 feet, costs $585; a two-car stained, or left natural, For winter use, they ean 
version, 20 by 21 feet, can be had for $900. i covered with wallbourd facing 


on Wh s Field 


Tue long aluminum. pipes that irrigate 
many farms are called “portable” but it 
usually takes a whole crew to move one. 
Now special wheels let the farmer do the 
job alone. ‘The irrigation pipe (left) forms 
the axle for metal wheels spaced 40 ft. apart. 
Turning a ratchet drive at the center wheel 
with a detachable handle makes the whole 
line move. This way, oni n roll % of 
a mile of pipe. Stout-Wyss Irrigation, Inc., 
Portland, Ore., makes the system. 


Acre 
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Car Tilted for 


Easier Servicing 


is ANDLING major car repairs without 
getting into a dark 
now possible with this automobile “barber's 
chair,” invented by Carlyle Hall of Berke. 
ley, Calif. The car is driven into the Kar-Jig 
over a short ramp, and the chassis clamped 
to the two long steel beams. Then %-hp. 
motors spin screw jacks in the comer posts 
se the car to a comfortable work 
Tilting the car brings parts needin; 
within easy reach. A pair of detach- 
able davits swings heavy parts into place. 


nd greasy pit is 


Adjustab mps hook over frame or bum 
extensions and lock ear agai 
strut (in back) takes f 


ae 


Crank tilts car up to 85° either way. It's usu- 
ally tilted so gas and oil fillers are up. Most 
batteries retain acid at 70° angk 


Jlown on the job means faster work in 
Many engine 


THIS PIGEON would go hungry if he were color 
blind. Bulbs in box at top cast different colored 
lights on the bird. oto No. 1 the pigeon 
ibatied is yellow fight. ‘Being a smast 


he res by pecking at the panel with the 
word “yellow” on it, “A feeding trough opens, 
guid in photo No, 2 he collects his reward, 
Lights change color after each feeding. 


Harvard Trains Pigeons 
To Work for a Living 


Photos by Walter Fleischer 


[AT'S the best way to persuade a man 
to work harder? Can you train a child 
better by punishing him when he misbe- 
haves or by rewarding him when he’s good? 
Looking for answers to questions like 
these, a Harvard scientist has taught pigeons 
to work for their food, to cooperate with 
each other, to match colors, to play ping- 
pong, and to peck out tunes on a piano. 
The pigeons learned these tricks while 
serving as subjects for a series of experi- 
ments being made in the Psychological Lab- 
oratories of Harvard University, at Cam- 
bridge, Mass., to find out why people act 
the way they do. The experiments were 
worked out by Dr. B. F. Skinner, professor 
‘of psychology, as classroom demonstrations 
to test his theory that reward is more ef- 
fective than punishment in getting people 
—or pigeons—to perform tasks. 
He picked pigeons because they live long- 
er than other laboratory animals—up to 15 
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years, compared with only two or three for 
rats—and are less susceptible to disease. 
Also, pigeons have about the same reaction 
time as human beings and have good color 
vision. He now has several dozen at work. 
Basically, all of Professor Skinner's ex- 
periments involve getting a pigeon to go 
through some action to receive a reward. 
The reward in each case is a chance to peck 
at a bit of food for a couple of seconds. In 
different experiments, pigeons must learn to 
cooperate or to compete to win the food. 
One of the experiments requires a pigeon 
to do a certain amount of work to get food. 
This, explains Professor Skinner, is similar 
to offering an incentive to a wage-earner. 
With pigeons, at any rate, a high output 
can be obtained with very little pay if the 
schedule of pay-off is right. One pigeon, for 
example, pecked over 35,000 times in a five- 
hour period for one third of an ounce of food. 
Another demonstration shows that pigeons 
can be taught to cooperate with each other 
to get food. (Pictures on page 118.) In an- 


GEON STYLE. The ball is placed 
in th iddle of a table sloping ower each 
bird. Player at left in photo No. 1 gets first bat 
at the ball. Photo No. 3 shows is opponent 
Pee for an expert return. Rallies may 

three or four returns until, as in pe No. 


other (pictures on page 116) a small brown 
and yellow pigeon illustrates both that pig- 
eons can distinguish colors and can act in 
different ways in response to different colors. 
The apparatus for this experiment is a semi- 
circular cage with bulbs in a box at the top 
that throw green, blue, red, or yellow lights 
on the bird. 

Pigeons can also be taught more com- 
plicated tasks. One advanced lesson is play- 
ing a tune on a piano of seven keys. By re- 
warding the pigeon when he strikes the keys 
in a certain sequence, Dr. Skinner and his 
assistants have taught pigeons to play sim- 
ple tunes such as “Over the Fence is Out, 
Boys,” and “Take Me Out to the Ball 
Game.” 

In still another of Professor Skinner’s ex- 
hibits, which demonstrates competition, the 
birds play a modified game of ping-pong. 
(Pictures on this page.) The court is con- 


3, bird at left misses, and the ball falls 
trough in front of him. This opens a feeding 
station in, front of is Spponeat, who ducks to 
peck at his prize. Since pigeons are not always 
losers, guard rails prevent an excited bird 
attacking the victor. 


siderably smaller than regulation size, being 
about two feet square, and has no net. One 
pigeon, using his beak, tries to bat the ball 
past his opponent. Rallies sometimes go to 
tise or four shots but most of the shots are 

.” The winner is rewarded with food 
after “each shot. 

Pigeons in some experiments doviliog an 
ability to “tell time.” If an apparatus will 
pay off only 10 seconds after a signal, the 
pigeons learn to wait. They may turn 
around once or twice, hop from one foot to 
another, or pick at other parts of the box in 
order to kill time during the 10 seconds. 

Also, like human beings, pigeons are su- 
perstitious. They will tend to repeat any 
action that they may have happened to be 
doing when food arrived in the past. Some 
may build up a complicated rigmarole of 
movements just as a poker player may walk 
around his chair for luck. The pigeon will 
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two pigeons are separated by a pane of glass 
dividing their cage.” After trial and error pecks 
in photo No. 1, the birds get together, and in 
photo No, 2 peck at matching buttons at the 
fame time. ‘They've hit the Jackpot, ‘opening 


continue to go through his routine even 
though this has no effect on the delivery 
of food. 

Although Professor Skinner usually works 
fh homing pigeons, he has found that park 
pigeons or the Harvard Yard variety are just 


two feed doors through which they are shown 
grabbing grain in photo No. 3. To make it 
fiarder, the panels can be rigged so that only 
one of the three matching sets of buttons will 
open the food doors. Pigeon push- 


utton co- 


operation takes two to three weeks’ training. 


as good subjects. One of his best birds, in 
fact, was a pigeon he captured on a window 
ledge outside his laboratory. Put to “school,” 
the pigeon was soon playing tunes and bat- 
ting the ping-pong ball as well as any of 
the other birds, END 


Science Sleuth Finds New Sugarless Sweetener 


Tue curiosity of a young chemist, who 
paused during an experiment to trace down 
a sudden sweet taste in the cigarette he 
was smoking, has led to the marketing of 
the first noncaloric sweetening agent that 
can be used in cooking, baking, and canning 
without loss of sweetness. 

By promptly tasting all the chemicals on 
his laboratory bench when he noticed the 
strange sweet taste, Michael Sveda, then a 
student at the University of Illinois, tracked 
it to a new compound, called sodium cyclo- 
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hexyl sulfamate, that he had synthesized. 

Now, 13 years later, Abbott Laboratories, 
of North Chicago, has begun producing the 
stuff under a patent license. It will soon 
be sold in drug stores, as effervescent tablets, 
under the trade name Sucaryl Sodium. 

‘Abbott officials’ say its chief advantage 
over saccharin, the only other noncaloric 
sweetener, is that Sucaryl does not decom- 
pose during cooking. Thus it makes possi- 
ble a more varied menu in diabetic, reduc- 
ing, and other restricted diets. 


Putting the Heat 
on Hot Cargoes 


WHEN planes carry dangerous packages 


of acid, explosive, or flammable sub- 
stances, a sudden jolt or a change in tem- 
perature and pressure can result in a tragic 
lent. Now experts can find out before- 
hand whether kages can take it: a rough 
ride in a test chamber simulates actual flight 
conditions. Temperature and pressure in- 
side the chamber, developed by the Air 
Materiel Command at Dayton, Ohio, can be 
varied from sea level to 50,000 feet in three 
minutes. A vibrating table gives the pack- 
ages all the jars and jounces they would get 
in a plane. If they come through all this 
without breaking, burning, or blowing up, 
they are considered safe for shipment. If 
not, better packages are developed that will 
give their contents kid-glove care. 


ber above, packages 

ated flight that will tell how 
nd pla tempera- 
ges, and high 


are ready fo 
well they withst 
ture ch: 


package (left) that will never see 
the inside of a real plane. Unable to take it, the 
contents burst into Hames; but better pack 
will prevent it from happening again. 


ing 


Tough, flexible bottles of polyethylene plastic, 
now required for all air shipments of acids as 
result of tests, take rough beating, as shown in 
stroboscopic photo above, without breaking. 
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METER INDEX COUNTS 
TURNS OF SHAFT 
‘AND CONVERIS. THEM 
into CUBIC FEET 


WATER-SUPPLY 
rire 


ee 
Lee wat Lomita ie 


REDUCTION GEAR TRAIN _ 
DRIVEN BY SPIDER SHAFT 


WOBRLING OF O15K 
EAUSES, SPINDLE ENO 
TO CIRCLE. TURNING 
SPIDER SHAFT 


mngasuninc - 
CHAMBER OUTLET 


MEASURING 
CHAMBER INLET 


mation to dials 
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PARIITION 


leasuring cycle begins with the disk tilted 


toward intake. Water flows in and fills the 
space above the tilted di: Wall. separ: 
intake and outlet fits into a slot in thi 


WATER LEAVES 
BELOW DISK 


‘The pressure of the water below the disk con- 


tinues to force its edge upward at intake. This 
increase in the tilting motion causes the water 
above the disk to continue flowing toward outlet. 


Here the pressure of the water above the disk 
has begun to tilt it away from the intake, allow- 
ing more water to enter, this time below the 

Top of spindle has begun rotary motion, 


ae Ss a 
Here the cycle of the water above the disk is 
almost complete. Disk has tilted almost enough 
to allow water to run through outlet. Then more 
water enters above disk and cycle begins anew. 


How Meter Keeps Tabs 
On the Water You Use 


VERY time you wash your car, water 
your lawn, or take a shower, this little 
gadget in your basement works overtime. 
In your water meter, the wobbings of a hard 
rubber, toplike disk are translated, through 
an ingenious gearing arrangement, into 


cubic feet of water registered on dials. And, 
because you pay for the water you use, 
meters help your community save water and 
avert shortages. The photos and drawing on 
these pages show you how one of the com- 
mon types of meters works. 
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PRES AROUND TEMPLATE 


Sand-Filled Cells Make New California Sea Wall 


Turse strange-looking, tanklike objects 
are a new kind of sea wall. Part of a $100,- 
000,000 harbor-expansion project at Long 
Beach, Calif, the circular cells consist of 
rings of special interlocking steel piles filled 
with dredged sand and muck. 

Designed to withstand the batterings of 
tides and waves for centuries, the wall con- 
tains 44 of the steel cells, each 62 feet in 


diameter, forming a breakwater 2,780 feet 
long. Each cell begins on a foundation of 
four sunken H beams, as shown in the fore- 
ground. Over this is laid a circular template 
around which the piles are driven, When 
the piling is complete, the template is re- 
moved and the cell filled. The wall was de- 
signed by harbor engineer R. R. Shoemaker. 
The piles were made by Bethlehem Steel. 


Flashlight Sports Lighter 


Tmis pen-size Flash-Liter gives you two 
kinds of light—a miniature flashlight on one 
end and a cigarette lighter on the other. 
Twisting a ring in the middle turns the flash- 
light on or off. Studwell Products Co., of 
New York City, sells the gadget for $1. 


Britain Gets New Jet Fighter 


Latest addition to Britain's Royal Air 
Force is this sleek, twin-tailed De Havilland 
jet interceptor, direct descendant of the 
famed Vampire. Called the Venom, it is 
powered by a De Havilland Ghost jet en- 
gine, the same type that powers the new 
Comet all-jet air liner (PS, May ’50, p. 98). 
With its new engine developing a static 
thrust of 5,000 pounds, the Venom has two- 
thirds more power than the Vampire. This, 
plus changes in its airframe, gives the 
Venom a greater speed, faster rate of climb, 
and higher ceiling than its predecessor. 
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Dimpled cover extends a golf ball’s flight. A smooth ball wouldn't travel more than 125 yds. 


(oll Balls Get 
Built-ln Zip 


ILFERS buy more than 26 million of 

the little white dimpled pills every 
year. And to meet the exacting demands of 
the game's perfectionists, they must be pre- 
cision built—from core to cover. Even the 
dimples on the golf ball’s cover are the re- 
sult of extensive aerodynamic tests. A varia- 
tion of as little as .001 inch in dimple size, 
it has been found, can materially shorten 
the flight of a ball. Newest development in 
golf-ball making are a silicone center in- 
stead of an oil center, and electronically 
controlled winding. Photos on the following 
pages show some of the 131 operations that 
go into making golf balls at the Providence, 
R. L,, plant of the U. S. Rubber Co. 
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onsisting of the silicone 
centers in pla 

jackets are next joined to. for 

balls. Heat and pressure do th 


allowed to dry for After the trade name 
next coat amped into the cover 
Balls are picked off the paintin h ; to the imprint. Next 
and placed on racks for each : zs golf course 
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Rear of 340-Ib. machine is lifted 
easily by a woman; aluminum is 
extensively used in its construction. 
drives single front wheel. 
wheels have separate axles for 
erential speed in turning. Car 
ses at 40-45 m.p.h. Length is 
104 in., width 55 in., height 42 in, 


Single-cylinder engine drives 
wheel by chain and sprocl 

Mounted on front-wheel support. 
has 211/32-in. bore, 255/64-in. 
stroke. Like outboard motor, i 
lubricated by putting oil in’ fuel. 
Car's gas capacity is 3% gallons. It 
retails in U.S, at about $950. 


X 


British Cars 


They range from dreamboats to midg- 
ets that drink petrol by the teacup, but 
they all have hand-crafted touches. 


Bes YOU take a good look around you on 


these summer days you 


will see ca are unmistakably foreign. 
They're smaller. They're lower. They're 
shorter and frequently narrower. Some of 


them are sleeker and faster than the familiar 
Detroit product. Their styling, engine pov 
and prices are like nothing we are a 
customed to. 

And the chances are that socked into 
their metal, somewhere, is the label “Made 
in England.” For America is undergoing the 
first real British invasion since the War of 
1812. You can buy these cars on the in- 
stallment plan in showrooms from coast to 
coast. The British need dollars, and selling 
their cars here is one way of getting them. 

British cars are different. They are small- 
er—and some are bigger—than what we turn 


By Devon Francis 
PS Staff Photos 


out on this side of the Atlantic. Gas—or 
petrol, as the British call it—is more precious 
in England. And so the average car made 
there has a shorter wheelbase and far less 
pound: to let them cut engine size and 
horsepower. Yet when the British set out 
to make a big car, they dwarf our Cadillacs 
and Lincolns. 

B engine designers differ from their 
U. S. counterparts in sey ss. They 
like small-bore, long-stroke engines. They 
have a fondness for overhead valves. They 
like to run their power plants nearer the “top 
of the curve” than is U. S. practice, with 


consequent need for four-speed gearboxes. 
The springing on the better British cars 

is-let’s admit it—far and away i 

of ours. The Lagond 


advance 
perhaps is the best 
cht suspension, 
The amount of unsprung weight on its rear 
wheels is fully a third less than it is on 
American cars. The story was told at the 
British motor show in New York last April 
that a man could drive a Lagonda over a 
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cobblestone street at 60 miles an hour with- 
out spilling a drop from a full glass of water 
placed on the rear seat. That may be stretch- 
ing the truth, but the car's unique suspen- 
sion in the rear takes most of the thump out 
of bump: 

Torsion-bar independent springing both 
front and rear is no novelty in British cars. 
There is no such thing in passenger cars on 
a U. S. assembly line. 

In engines, the Jowett Javelin Jupiter is 
Britain's most radical departure from the 
conventional, This job has a flat engine of 
the opposed-cylinder type. It is a ti 
power plant by U.S. standards, yet it devel- 
ops a full 50 hp, at 4,100 r.p.m. 

The British are great ones for souping up 
engines for sports cars. As in this country, 


FASTEST 


Jaguar is listed as fastest stock car in the 
world, having been clocked at 132.6 m.p.h. in 
a test. Priced in New York at $3,945, this 


One of the best-looking British cars is Jupiter 
convertible, also with an 8-to-1 compression 
ratio and a top speed of more than 95 m.p.h. 


MOST UNUSUAL 


\\ 8 


a motorist with a yen for something differ- 
ent can buy high-compression heads, special 
rear-axle gears to get more speed, and even 
its to change side-valve engines to over- 
head-valve jobs. 

There is a simple reason why the British 
appear to show more imagination in car de- 
sign than we do. In fact, there are two. 
The first is that you can’t produce a super- 
duper car like some of the British jobs and 
keep the cost down. The second is that U. S. 
mass production calls for standardization. 

In the process of cheering the British 
effort at motormaking, don't overlook what 
we've got that's different. Patterns of Brit- 
ish gearshifting are a nightmare to an Ameri- 
can accustomed to a standard shift. And 
the British offer no automatic transmissions. 


Super Sports Convertible has a 6-cyl, engine 
with a bore of 317/64 in. and a stroke of 
411/64. At 5,200 r.p.m., it develops 160 hp. 


Four-cylinder 
axle, radiator 
length 163 in. 


flat engine is forward of front 
behind. Wheelbase is 93 in., 
Price: $2,548, including heater. 


Allard 


it, uses 


EASIEST RIDING 


Independent rear-wheel suspension, low un- ential (right) have two universals each and 
sprung weight, give Lagonda exceptional riding splined couplings that permit change in shaft 
qualities. Drive shafts protruding from differ- length as wheels rise and fall over road bumps. 


Bristol sedan, made by same company that for hood, luggage compartment, spare wheel, 
1 Brabazon, world’s biggest passenger and gas-filler door; rubber-backed bumpers; and 
plane, has push-button doors; interior locking thermostatically controlled radiator shutters. 


atch in_ jacking 
. Hillman Minx, center, on Austin con! 
shifts directly opposite from Austin, right. of threaded pedestal 
SaaS wae ose that is cranked down 
through outer car 
# He | frame, Greatest ad- 
fs a ge vantage is rigidity. of 


roe | support. British "last 
ar produced 630,685 


2 cars, trucks, and buses, 
lL | of which more than 
1 half were exported. 
- Gimmicks like one at 
bs rie A: R 2 4) right are selling points 

in S. market. 
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Wheels c with of rolled steel for strength, act 
torsion-bar spr Putting brake drums in: ub ¢ shock absorbers 
hoard on chassis ns the unsprung weight. Conve lelivers in New York for $6,950. 


\ 
ib 
leases locked door 


here only by spe- 
gland for $5,400. 


Lightplane Leaps Off Ground 

Tms new Piper Super Cub can be off the 
ground in five lengths of its own fuselage 
and land in as little as 75 feet. Above, it 
clears a 20-foot obstacle from a standing 
start 200 feet away. The two-place, 108-hp. 
plane can climb at better than 1,000 feet a 
minute and cruise at 105 m.p.h. Designed 
primarily for crop dusting and spraying, the 
new Cub can throttle down to 33 m.p.h., 
and carry its own weight in chemicals. 


New PI ie Outdoes Rubber 


‘Tue four middle strips above are samples 
of a new flexible plastic made in varying 
degrees of hardness and elasticity to bridge 
the gap between brittle rubber (strip at far 
left) and soft rubber (far right). A ther- 
mosetting plastic, Enrup is abrasive- and 
chemical-resistant. Used for gears and other 
machinery parts, it will outlast metal in 
many such applications. It was developed 
by the U.S. Rubber Co. 
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Porthole Simplifies Storage 


Ansty engineers devised this “porthol 
to check on humidity and temperature inside 
packages of “moth-balled” equipment. The 
plastic window allows warehouse workers 
to see a thermometer and humidity gauge 
mounted inside a package without breaking 
the moistureproof seal. When humidity 
rises about a critical 20-percent level, the 
window is unscrewed, and a drying agent 
is added to prevent corrosion. 


fe 2M be OW 


RD announced that new automatic 
drive last month. Forecast in Poruan 
Scr: review of the new transmi 
(April ’50, p. 98), it’s an optional, extra-cost 
drive that’s also available on the Mercury. 
Unlike the drive in a Dynaflow Buick, 
which is essentially just a torque converter, 
or in the Chrysler, which has no torque 
converter, Ford uses a torque converter 
coupled to an automatic planetary gearbox. 
In this it resembles Packard and Studebak- 
er. It differs, though, in that the torque 
converter, which becomes a low-slip fluid 


Here’s that New 


Ford 


Shift quadrant on new Ford-Mercury drive 
has unusual selector sequence. To avoid acci- 
dental over-travel, lever must be pulled up 
going to reverse or low from neutral or dri 


coupling at speed, is always in the power 
train. It has no lock-out feature. Ford 
engineers say that, by el 1g lock-out, 
they can use a more efficient converter and 
rear-axle ratio, and hence save on gas. 
Frequent shifts between direct and con- 
verter drive are eliminated. 

The transmission has low, intermediate, 
high, and reverse gears in its automatic 
planetary gearbox. With the selector in 
“Drive,” you start up in second plus torque 
converter. There's down-hill engine | 
ing, and you can rock it in snow or mud. 


Phantom view of drive shows arrange- 
ment of torque converter, supplemen- 
tary planetary system, and its controls, 
Drive weighs 77 Ib. more than 

ulation gearbox, is easily serviced. 
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‘Two-eyed TV camera sends stereoscopic view as mechanical hands open radioactive material. 


Three-Dimensional TV Gets 
First Job in Atom Lab 


‘OU could sit in New York and watch 

yourself open a can of beer in Chicago 
with the new television-eyed mechanical 
hands at Argonne National Laboratories. 
Actually, Argonne scientists don’t get as far 
off as New York, and they don’t open beer 
cans—they watch their mechanical hands 
work on deadly radioactive materials. 

Three-dimensional television, used here 
for the first time, lets the scientists see at a 
distance with all the fully rounded depth 
caught by human eyes. Mechanical hands let 
them do ata distance almost anything human 
hands can do. One type of mechanical hand 
is electrically controlled, so experiments can 
be performed at any separation—from an- 
other building, or even another city. 

But most often, the scientist sits on one 
side of a thick concrete wall, with the hot 
stuff, experimental equipment, and stereo 
TV camera on the other side. He watches 
the TV screen and works the mechanical 
hands. The third dimension helps him spot 
tools and equipment more easily and ac- 
curately—it is very difficult, for example, to 


134 Porutar science 


pour liquid from one container to another 
without a perception of depth. 

The stereoscopic method is similar to one 
used in some three-dimensional movies. The 
television camera has two lenses, set side by 
side about as far apart as human eyes. The 
lenses focus slightly different images—one 
for each eye—on a single TV camera tube. 

A standard table-model receiver then 
shows the two pictures side by side, In front 
of each picture is a polarizing filter, one po- 
larizing horizontally, the other vertically. The 
operator wears polarizing spectacles with 
one lens polarizing horizontally, the other 
vertically. Thus his left eye can see the “left” 
picture because the “left” picture filter polar- 
izes the same way as the left eye’s lens. His 
left eye cannot see the “right” picture be- 
cause its filter polarizes in the other direc- 
tion, and it therefore appears black. In the 
same way, the operator's right eye sees the 
“right” picture but can't see the “left.” 
Prisms on the operator's spectacles shift the 
two side-by-side pictures so that they fuse 
into one three-dimensional image. 


‘Two images on screen—one from 
fused into single stereoscopic picture by operi 


A different viewing set-up has two receiv- 
ers, one for the “right” image and one for 
the “left.” They are mounted at right angles 
to each other, with a polarizing filter over 
each sc and with a semitransparent 
45° angle between the two sets. 
he mirror both reflects and transmits light, 
so that the two pictures overlap. This elim- 
inates the need for the prisms (but not for 
polarizing spectacles), and makes it easier 
for several people to watch at once. 

Can TV entertainment broadcasts be given 
a third dimension the same way? Yes, say 
engineers of Allen B. DuMont Laboratories 
which supplied Argonne’s video equipment. 
It would require no important changes i 
present transmitters or receivers—just twin 
lenses on the cameras, filters on the viewing 
screens, and the special polarizing-prism 
spectacles for the audience. Picture detail, 
however, would be reduced. DuMont has no 
plans for stereo telecasts now, but both it 
and Argonne point out that the system might 
find many industrial and military uses aside 
from handling hot atoms. END 


tor’s spectacles. This viewing setup could be 
used for entertainment TV in three dimensions, 


Different three-dimensional 
receivers and semitransparent mirror to make 


jewer uses two 


pictures overlap. It simplifies viewing spectacles, 
permits more people to watch at once. 
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Builder of t 
Ita it up, Tight. Dog, clutch 
couples rei clow, to 
rear end by short drive shaft, 
eliminating the — transmission. 


Air scoop cools engine. Four thin-wall alumi- 
num tubes route water between radiator and 
engine. Engine jacket has four water intakes. 
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is hot rod, above, [ =. 


to Life 
HotRod 


N ANCIENT chassis in streamlined dress 
has been clocked at 134.73 miles an 
hour on Southern California's El Mirage 
dry lake. The power in this hot rod, built by 
Ray Brown of Los Angeles, is moderate—a 
60 hp. Ford V-8 engine that is 12 years old. 
The chassis, lifted from a 23-year-old Model 
T, got a thorough reworking. 
The hot-rod fraternity, to whom speed is 
a fetish, consider the Brown homemade 
roadster one of the most original designs 
yet to sizzle across the alkali. Chief among 
its innovations is an engine mounted in the 
rear and cooled by a front-mounted radiator. 
Model-T rails form the frame. Tubing re- 
places both the front and rear crossmembers. 
strengthening and lowering the chassis. The 
tie rod crosses in front of the oval air intake 
in the nose. A Franklin ball-bearing steering 
unit has been converted to a center-mounted 


Engine is bored .1 in, oversize to 27 in. and 
stroke lengthened 2 in, to 8.4 in. Pistons are 
aluminum. Compression ratio is 8.75-to-1. 


inverted type. Brakes, on the rear wheels 
only, are late-model Ford hydraulics. 

For speed runs, an aluminum shroud 
seals the engine off from the cockpit. A 


Tanker Prop Has Five Blades 


Wuen a conventional propeller set up 
severe vibrations in a big new tanker, the 
S.S. R. G. Follis, designers came up with the 
petal-like screw pictured above. Weighing 
18 tons, the manganese-bronze casting is 
18 feet in diameter. A 5,000-hp. steam tur- 
bine provides the power to spin it. Ship- 
builders term the five-bladed propeller a 
revolutionary development for large single- 
screw vessels; previous installations have 
been on the wing shafts of quadruple-screw, 
high-performance naval craft. With its new 
prop, the Follis has no critical vibration, 
and goes faster at a lower shaft speed. 


Controls are foot accelerator, hand brake on 


left, hand clutch on right, Rear-end gear ratio 
is 3,78-to-l. Highest engine r.p.m. is 6,800, 


canvas tarpaulin is stretched taut over the 
cockpit to reduce air turbulence at high 
speed. The car weighs 1,500 pounds. It is 
painted a blazing red and white. 


B-36 Pods Hold Spare Engines 


Sear 


Sat = 
Tnese metal growths under the wings of 
a B-36 fuselage are nacelles hung from the 
bomb bays for carrying spare engines to 
bases where they are needed. The bomber’s 
builder, Consolidated Vultee, says each of 
the two pods will accommodate two nacelles 
and engines, totaling four big radial engines 
between them. The containers are attached 
to streamlined beams suspended from the 
bomb racks in the forward section of a bomb 
bay. Each is 32 feet long and about eight 
feet in diameter at its widest point. Com- 
bined weight of the two containers, with 
spare engines loaded, is 25,000 pounds. 
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Auto shower con- 
sists of 17%-foot 
plastic hose fitted 
with 7 tiny brass 
nozzles. Kit also 
includes 7 clips 
that hold hose to 
door frame and 
bottle of _ special 
detergent shampoo 
that is good for 
about 5 washings 


Metal clips, screwed to door fr: 
to sides and top of garage. No: 


i 
New Auto Shower ¥; sstward to'prevent spraying into garage. 
Sprays Car Clean 


YOU ean now wash your ear in your ovm 
garage just the way big auto laundries 
do. This home auto shower is simply a 
plastic hose, fitted with tiny nozzles, that 
fastens to the door frame of a garage. In 
action, it sprays a car from all sides at once. 
d with a detergent, then 
and forth through the 
spray to rinse it clean. Time: 15 min. to in- 

stall six to wash. Maitland Products, Port Soft op betel gore 
Washington, N.Y., sells the kit for $6.95. teaspoonful to a pall of hard or soft water, 


Experimental model above, attached to gar- the market has seven nozzles that cover top and 
den hose, shows how sprayer works. Unit on sides of car. Maker says it doesn’t waste water. 
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Speedboat “Flies” Like Plane 


Tms hydrofoil speedboat can do every- 
thing an airplane can do but fly—and it can 
almost do that. Three underwater fins, 
shaped like airfoils, enable it to climb right 
out of the water, riding on the fins instead 
of the hull, The fins, which can be tilted 


Truck Doors Roll Open 


Tue British-made doors on the truck at 
right work like an old-fashioned roll-top 
desk. Made of narrow aluminum slats 
hinged together, the flexible doors roll along 
tracks on small wheels. The tracks curve 
inward at each corner of the truck's rear, 
carrying the doors back into the walls. De- 
veloped by Normand, Ltd., of London, the 
new doors are said to give truckers greater 
freedom of movement while eliminating 
the hazards of ordinary doors that often stick 
out into the street or sidewalk when open. 


up or down, are controlled by an airplane- 
type stick. Moving the stick forward or 
back operates the bow fin, causing the boat 
to climb or dive. Sideways motion controls 
the stern fins, making the boat bank to either 
side. Pedals operate the outboard motor as 
a rudder. The novel boat was built by 
Allyn Hazard, of Albuquerque, N. M. 


Model Railroad Hauls Kids 


Juston trainmen Paul and Barney Simon- 
son ride this authentic reproduction of a 
historic Virginia and Truckee train around 
a 150-foot track in their Oakland, Calif., 
back yard. It was built by their grandfather, 
home-movie hobbyist Ray Maker (PS, June 


°50, p. 156). Two small electric motors, one 
in the 40-inch-long locomotive and the other 
in the mail car (right above), give it a top 
speed of 7 mp.h. Another motor, in the 
mail car, drives a compressor to blow the 
whistle. A fourth motor, in the engine, 
operates a bellows to puff out smoke made 
by burning a mixture of oily waste and tar. 
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A salute to the men and 
machines that work all year to give 
you a bang-up Fourth of July 


By Devon Francis 
PS photos by Hubert Luckett 


T WON'T mean a thing to the small fry, 

but the Fourth of July is getting a little 
saner. It may even be safer. 

The new generation of youngsters is in no 
position to remember, but their fathers hark 
back to the days a quarter of a century ago 
when a kid could set off one of those big, 
yellow cannon crackers without bringing the 
cops. Today firecrackers are illegal in 32 of 
the 48 states. The law has cracked down. 

I motored to Cranbury, N.J., last month 
to find out what, if anything, had happened 
to the Fourth of July industry in the last 20 
or 30 years. Bill Hayward told me. He 
runs the world’s biggest pyrotechnic factory, 
owned by the Unexcelled Chemical Corp. 


[40 Porutar science 
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Revolving colored-fire displays like this one gradually are replacing firecrackers on July 4. 


Putting 
~ the Fire 


in 
ireworks 


Like all plants dealing with explosives, it is 
set off on an isolated parcel of land sur- 
rounded by a high wire fenc 600 acres 
is a forest of small buildings, some of them 
only big enough to hold one workman. 
There's a reason for that—if one building 
blows up, it won't set off the others. 

Bill said the same things that were popu 
lar away back when are still the best sellers 
today—Roman candles, rockets, sparklers, 
and a 2-inch firecracker called a salute. 
But something new has been added. A 
whole new line of safe-and-sane fireworks 
gradually is gaining favor with the public. 
These consist of gimmicks that you stick in 
the ground and light to produce fountains 
of fire. They're pretty, but give me the 
cannon cracker that scared the pants off a 
motorist when you tossed it under his car. 

July Fourth may be saner but I'm not s 
sure it’s safer. At least it's not absolutely 
foolproof. I burned my hand with one of 
the items in the accompanying photo layout. 
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Jraulic ram compresses powder in sky- 
bes for better propulsive effect, 
strength of tubes, dial at right “shows 
pressure of 10 tons per square inch, 


Indi- 


pa 
wire. Wires are shaken through perforated box 


into dippin; 
start at 18, diff 


nd locked in, 


with length of sparkler, 


Final step in fireworks factory, a 


mfacturing 
arklers are be 


ocess, iS Pac 
ig put in boxes 


other 


Construction of standard fireworks items. has 
not changed with passing years. Draw 
are identical with some used to illustrate a 
Porutan Science Monraty article in 1930. 


d, dried, dipped again, 

aluminum powder and 
barium nitrate as bu Jements, iron filings 
to produce sparkle, as'a mucilage, 


Ks 


retail stores. One worker packs 35,000 a 
Fireworks sell best in northern states for Ju 
4th, but in South it’s for Christmas. 
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Portable Machine 
Has Fewer Parts 


Tus new nine-pound 
portable typewriter is small 
enough to fit in your desk 
drawer, say the makers, 
L. C, Smith & Corona 
Typewriters, Inc. Fewer 
parts are required by the 
Skyriter, thanks to its type- 
shifting mechanism that 
rocks the carriage back- 
wards, as shown in the 
inset at right, instead of 
depressing the type basket 
—the method used in some 
conventional machines to 
shift to capita 


TV Tube Big As Newspaper 
Genenat Electric this fall will begin pro- 
ducing a television viewing tube almost as 
big as a standard newspaper page. It will 
be made only in limited quantities at first. 
In the picture above the new tube is being 


compared with one 8% inches in diameter. 
The new tube provides better detail and 
brightness and operates at lower voltages. 
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Gadget Aids Golfers 

Snarep like an enlarged key and carried 
on a key chain, the gadget at left do 
different jobs for golfers. It has a sharp 
edge for roughing-up a club’s grip or digging 
dirt out of its furrow markings. It even pro- 
vides a wrench for tightening shoe spike 
Numerals on the side of the device indicate 
average distances for various iron shots. 
Parpal Co.. of Toledo, O. sells the gadget 
for about $1. 


Dog House Made for Planes 

A new kind of dog house—called a “flight 
kennel” by its originator, United Air Lines 
—is being put into service coast-to-coast so 
dogs can fly with their masters. Heretofore, 
many of the airlines have restricted dog 
shipments to all-cargo planes. Built of light- 
weight ‘metal, the kennels are carried in a 
plane’s cargo compartment. 


Power Towed to Movie Set 


Towep to any studio or location, a new 
mobile power plant turns alternating into 
direct current for the big are lights of color- 
movie sets. A retractable six-foot tower atop 
the 12-feet-high, 24-ton trailer, which was 
designed by engineers of Walt Disney Pro- 
ductions, aids in tapping high power lines, 
as at right. In the view below, part of the 
all-aluminum body has been removed to 
show the Westinghouse-built motor-gener- 
ator set. A single AC motor at the center, 
connected to the power line tapped, drives a 
pair of DC generators delivering 300 kilo- 
watts. Special insulation prevents inter- 
ference with sound camera. 


Tiny Detector Tracks Cancer 


So sMaut that a patient can swallow it, 
the miniature Geiger counter below may 
help to detect cancer of the stomach. It w 
developed by Drs. Seymour Gray and 
Charles Robinson, members of a Harvard 
University research group. Several times as 
much radioactive phosphorus, they have 
discovered, is taken up by stomach cancer 
tissues as by normal tissue. So they propose 
administering it and tracing it with the 
Geiger counter to detect and locate a cancer. 


New Jets Race “Upstairs” 


New afterburners are enabling the F-89 
interceptors of the U.S. Air Force to really 
get upstairs in a hurry. “Sensational” is the 
phrase used to describe their climbing. The 
afterburners are enlarged pipes, seen below, 
behind the turbojet engines. They inject raw 
fuel into the exhaust stream, and its burn- 
ing boosts the original 4,000-Ib. thrust of 
h engine by more than half again. The 
Air Force has revealed that the planes oper- 
ate in the 600 m.p.h. range. 


1 
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charm 


Bark. 


By Walter E. Burton 


RIVING along a short, deep-rutted 

stretch of one-way dirt road leading 
from a pavement near the outskirts of Wil 
liamsburg, Virginia, you come suddenly 
upon a scene that would have been familiar 
to a Washington or a Jefferson or to any 
other pre-Revolutionary citizen of the bit of 
Colonial England that was to become the 
U.S.A. 

For there you see men making brick by 
the same methods and with the same kinds 
of equipment and materials used by Colo- 
nial brickmakers. You watch a seemingly 
unhurried manufacturing enterprise whose 
greatest production difficulty is to keep 
from making “modem” brick. 

Bricks became a big problem when the 
restoration of Williamsburg to its Colonial- 
days appearance was first undertaken in 
1926. 

The restoration plans, launched with fi 
nancial aid provided by John D. Rocke- 
feller, Jr., called for the duplication of ma- 
terials, shapes, colors, and appearances that 


Wetting down clay that has been brought from 


nsburg to the nearby brickmaking plant. 


Restoring historic Williamsburg to its 


jal 
d beauty called for handmade bricksx— 


and the redixcovery of a lost craft. 


American Brick 


existed in the original buildings. Wooden 
structures and building parts could be re- 
produced with relative ease, and even paint 
colors could be re-created, but nowhere in 
the world could modern brick be found to 
match that surviving in the 18th-Century 
walls, foundations, and chimneys still stand- 
ing at the former capital city of Virginia. 
To repair, restore, and rebuild the old 
houses, taverns, governor's palace, capitol 
building, and garden walls, hundreds of 
thousands of “new” 18th-Century brick 
would be needed. 

Studies of old records and excavated 
material showed that the brick used was 
made on the spot, from the Tidewater clay 
dug within the town itself. So the restor: 
tion experts decided that to get new bricks 
to match in color and texture the original 
ones it would be necessary to manufacture 
them from Williamsburg clay by the meth- 
ods in use 300 or so years ago. But who 
Gey make Colonial brick in this modern 
day 


jomeone remembered a North Carolina 
brickmaker who had, on previous occasions, 


Clay for the bricks is mixed in this primitive 
pugmill, Power for it is supplied by the mule 


Immediately after being 
molded, the clay billets 
are dumped on boards a 

shown at right. ‘These 
billets are slightly larger 
than finished bricks to al- 
low for shrinkage during 
the drying period. 


turned out true handmade brick for restor- 
ing old buildings. So Nathanial Hedge- 
cock was persuaded to abandon his regular 
business of making modem brick at Win- 
ston-Salem, N. C., and to take charge of 
brick production for the restoration of 
Colonial Williamsburg. 

He says that his biggest problem is to 
keep from making modem brick, and he 
explains that every labor-saving’ shortcut 
that tends to creep into the work has an 
effect on the final appearance of the prod- 
uct. 

Glazed-end brick, for instance, provided 
just about the toughest problem. ‘The origi- 
nal walls of the Capitol and other buildings 
contained glazed headers. These were 


‘The brick molder stands in a pit so that his 
hands will be on a level with the pugmill. 


bricks placed so their ends were exposed 
and those ends were covered with a glass- 
like glaze that made a wall glitter in the 
late afternoon sun as if it were set with 
ridescent jewels. Various chemicals were 
tried and countless burning experiments 
were carried out before the answer was 
found to be simplicity itself. The glazed 
bricks were simply the ones stacked in the 
kiln so their ends were fused by the hottest 
part of the fire! 

The first step in making a brick to dupli- 
cate a Colonial original is to get suita 
clay. Throughout the Tidewater secti 
Virginia, Hedgecock explains, clay suitable 
for making excellent brick is available. 
But only in Williamsburg itself is found the 


Bricks in these stacks are air-drying, After 
about two weeks they are hauled to the kiln. 
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The kiln above is a replica of those used in 
Colonial times. When it has been loaded with 


fe the kiln. brick- 


» feed wood to 
the kiln fires. Inset at 
left shows a zed 
header brick that _puz- 
zled brickmakers for a 


long time. Now they've 
found that the glasslike 
coating at the top end 
forms on ends of bricks 
that are closest to burn- 


ing wood during firing. 
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about 60,000 air-dried bricks, the open front 
will be bricked up and wood fires started. 


clay that will produce the desired colors and 
textures. So clay is dug in the city and 
trucked to the brickmaking plant a mile or 
so out in the country. 

There it is dumped into a pit dug in the 
ground, watered down by sprinkling, and 
kept wet for a week. No screening is done, 
but care is taken not to include large 
stones, old brick fragments, or other un- 
desirable material. After a week in the 
pit, the clay is transferred to the pugmill. 

This mill, built strictly along Colonial 
lines, is a crude-looking affair consisting of 
a boxlike container about four feet high 
and built of rough boards. Inside it rotates 
a vertical wooden post studded with iron 
bars, Power is provided by a horse or 
mule walking in a circle, the animal being 
hitched to a boom extending out from the 
fer is added to the clay in the pug- 
after thorough mixing wet clay of 
exactly the right consistency for molding 
oozes from an opening at the ground level. 

The molder stands in a pit dug in the 
ground, so his hands will be at a comfort- 
able level. He picks up a cone of clay, long 
experience enabling him to judge the quan- 
tity accurately, rolls it in sand, and plops it 
into a wooden mold that has been dipped 
into water and and then into sand. He 
presses the clay firmly into the mold cavities 
and levels the exposed surfaces. A molder 
can shape 3,000 bricks a day. 

The clay billets, somewhat larger than 


the finished bricks will be, to allow for 
shrinkage in drying, are dumped immedi- 
ately from the molds, piled in rows on board 
shelves, and allowed to dry for about a 
week. Although the “green” bricks shrink 
considerably during the drying, they hold 
their size well during the later firing. Some 
crack during handling or drying and are 
thrown back into the pugmill and reworked. 

The wood-burning kiln in which the 
bricks are fired for 10 days is a house-size 
brick-and-mortar structure having a remov- 
able wall and a series of fire openings ex- 
tending along two opposite sides. The air- 
dried green bricks are stacked carefully to 
form tunnels connecting these openings, 
and spaces are left between each brick so 
heat and gases from the fire can work up- 
ward among them. When some 60,000 
bricks have been stacked in the kiln, the 
open side is closed with a wall of bricks 
and clay mortar. Wood, mostly oak or other 
hardwood, is the fuel. 

In the 10-day burning, the bricks become 
white hot, and the surfaces of those nearest 
the fires actually melt and become trans: 
formed into a sort of glass—producing the 
famous Williamsburg glazed headers. After 
the firing period, the kiln is allowed to cool. 
and then the wall is torn out and the fin- 
ished bricks wheeled to storage piles. 


Weathering Mellows the Brick 


No attempt is made to “antique” the 
bricks made for the restored buildings, but 
Hedgecock says that the longer a brick can 
be left to weather, the better it will look. 
Some of the ones he has made have been 
stockpiled for 15 years, and eventually will 
be incorporated into buildings, The action 
of sun and weather darkens the brick sur- 
face and produces a mellower appearance, 
whether the brick is in a building wall or a 
storage pile. 

The problem of re-creating old Colonial 
walls and chimneys does not end with the 
firing of the kiln. According to Hedgecock, 
a piece of brickwork can be made or ruined 
by the way it is laid up. The Williamsburg 
restoration is a monument to the skill of 
modern bricklayers as well as to the brick- 
makers. 

The cost of producing modern Colonial 
brick in the true “handmade” way is many 
times that of making modem brick by pres- 
ent-day production methods. But, after a 
visit to Williamsburg you will agree the 
final result is worth it. END 


Paint Can Is Spray Source 


Tms workman is spray-painting furniture 
right over the 

ainer—doing away with messy 
paint transfer. Made to fit either 5-gal. cans 
drums, the units have agitators to 
aint always stirred. A rotary air- 
en pump—not air pressure on the paint— 
nt to the gun. Lower pres: 
cut “over: ying.” Gray 


Bite... 


Seooter for Package Pickup 
Tue three-wheeled Globster pickup pic- 
tured above is powered by a Continental 
Red Seal engine with Maximatic (automatic) 
transmission, said to provide quick starting, 
good cruising efficiency, and easy hill 
climbing. The manufacturer, Globe Corp., 
of Joliet, Ill., claims the 215-pound vehicle is 
easy to park and can turn in a six-foot circle. 
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World's Firs 
Turhoprop 
Flying Boat 


launching cradle, weighing 15 tons, 
has its own air brakes, rolls on eight tires. Secret 
of boat's performance is high power and slim 
hull, obvious in the flight photo above. 
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XPSY-1 rolls tailfirst in cradle down ramp into 


San Diego Bay. She can carry rockets, mines, 
te loes, bombs, other weapons. Armament 


includes cannon in four sides, one tail turret. 


Navy's newest flying boat “pl 


HE world’s first turboprop flying boat, a 
60-ton mammoth with a top speed of 
1 350 miles an hour and a bow like 
took to the air the other day from 
San Diego Bay in California. Its perform- 
ance was nothing at all like that of 
ventional flying boat. In a shade under 20 
seconds after the pilot poured the coal into 


its four engines, the huge patrol bomber was 


Engines supply 22,000 shaft horsepower for 8 
contrarotating props. Exhaust gases give added 
thrust as they issue from engine tailpipe. Se 
gear includes both radar, counter-radar. 


‘on water only 10 sec 


nds after pilot opens his throttles. 


That's only about two seconds 
slower than the take-off time of an Air 
Force F-80 jet fighter 

First of a new family of hulls built for 
the U.S. Navy, the Consolidated Vultee 
XP5Y-1 can be landed in waves eight feet 
antisub and 
search-rescue missions, it is powered by four 
Allison XT40-A-4 turbine engines. 


airborne 


igh. Designed for long-range 


than 40 feet with hull 


e's tail rises morc 
cradle. Hulls aft sweep upward helps break 


at take-off, Plane can tote 2 
times the load of Navy's wartime Coronado boat 


water suction 


Jets Get 1,000-Mile Tanks 


Mountep on bomb shackles under the 
wings, two extra 230-gallon fuel tanks now 
boost the combat radius of the U.S. Air 
Force’s Republic F-84E jet fighter beyond 
the 1,000-mile mark. They supplement 


auxiliary wing-tip fuel tanks of the same 
design and capacity. The latter, together 
with fuel carried within the craft, gave it a 
previously announced combat radius of 850 
miles. The newly equipped plane (above) 
can drop all four external fuel tanks in 
flight for maneuverability in combat. 


Tiny Loom Mends Holes 


Cattep the “smallest loom in the world,” 
the British-made Speedweve darner above 
makes short work of darning holes in silk, 
wool, or linen. Mechanism seen at the top 
of the picture alternately raises and lowers 
the rows of threads, reweaving the fabric as 
shown. To illustrate the operation of the 
device clearly, new thread of contrasting 
color has purposely been used. When the 
color of the mending thread matches the 
fabric, it is hard to distinguish the rewoven 
portion from the rest. 
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Sprinkler Does Many Jobs 


Fertitizer, weed killer, or insecticide 
may be injected into the stream of a new 
four-in-one sprinkler, above, from an auxili- 
ary one-quart reservoir of transparent Tenite 
plastic. The double-armed revolving head 
distributes plant food evenly over a garden, 
To kill weeds or bugs, a hand-spraying head 
on a six-foot hose is substituted. With the 
plastic jar detached, and the revolving head 
in place, the device becomes a conventional 
lawn sprinkler. The Misch Mfg. Co., Misha- 
waka, Ind., makes it. 


Chilled Varnish Dries Bette 


You've heard it said that warmth speeds 
drying of varnish or paint. But H. A. Cal- 
ahan, of Rye, N. Y., doesn't hold with that 
theory. He recommends that his marine var- 
nish be chilled before applying. 

The varnish is then colder 
face to which it's applied. This, Calahan 
claims, causes the varnish to dry “inside 
out.” The part immediately adjoining the 
the wood dries first. While this is happen- 
ing, the volatiles are permitted to escape. 
Last to dry are the nonvolatile constituents 
that form the tough skin. 

The manufacturer says you may or may 
not get good results from chilling other var- 
nishes. His is especially prepared for such 
use. It sells for $2.75 a quart. 


the sur- 


Peephole Is One- 

Wrrn the peephole cylinder shown at top, 
you can see not only the head of a visitor 
outside your door, but get a full-length 
vi in drawing at right-and without 
his knowing it. A system of wide-angle 
lenses does the trick. Easily installed in a 
1k-inch hole in a wood or metal door, the 
device has a pivoting shutter on the inner 
side that closes noiselessly by gravity, and 
a locking ring makes it tamperproof. The 
B-Safe Look-out is made by the Danca Prod- 
ucts Corp., of N. Y., and sells for about $5. 


ay Viewer 


GI Lantern Is Upside Down 


Wrrn the light on the bottom and the 
fuel tank on top, a gasoline lantern de- 
veloped by the Quartermaster Corps elim- 
inates the shadow usually cast by the tank. 
The glass globe covering the mantle at the 
bottom is encased in a metal guard that 
serves as a tripod for setting the lamp down, 
as at far left. The handle, seen in inset, is 
also a wrench for making adjustments. The 
lantern has been lab tested at temperatures 
from 69° below zero to 150° above. 
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(ce Aids to Modern Living 


Egg Timer Rings Bell. To time an 
egg with this devic sandglass mounted 
off-center on a disk is swung upward against 
a metal stop, as above. At time indicated 
by a minute pointer, sand trickling through 
the glass causes a shift in weight, pulling 
the disk downward to hit a bell. Miles Kim- 
ball Co., Oshkosh, Wis., prices it at $1. 


Ironing Board Fits Suitease, For 
‘or those who have no room for a 
inch midget 
s for storing. An iron and 
«un be stored between the 
folded boards, as shown in inset. Priced at 
about $3 ford is made by Andrea 
Mfg. Corp., of Miami, Fla. 
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folds to 12 
ironing pad 


Sponge Uses Soap Seraps. Left- 
over soap scraps won't be wasted if they are 
slipped inside this hollow synthetic sponge, 
and used for washing clothes or dishes. 
When squeezed or shaken in water, the 
sponge turns soap bits into lather. A Bri 
product, the new soap-saver comes in a 
variety of colored bindings. 


Tray Clamps on Table Leg. Se- 
cured to a card-table leg, this serving tray 
keeps drinks out of the players’ way. Made 
of plastic and chromium-plated steel, it has 
two deep wells for holding glasses, and 
space for an ash tray in between. Offenbach 
and Reimus, of San Francisco, sells a set of 
two for about $2.80. 


Window Has Movable Panels. 
By adjusting the four-inch, plate-glass pan- 
els that make up this window, you can regu- 
late ventilation and avoid direct drafts. The 
panels are opened outward by a handle, can 
be locked in any position, and fit into either 
steel or aluminum frames. Robert Prill, of 
Chicago, is the inventor. 


Bag Keeps Laundry Moist. 
There's no need to hand-sprinkle clothes for 
ironing if you put them in this plastic bag. 
Just stuff the dry laundry in, add a cup of 
warm water for each five-inch layer, and 
close the top. In a few hours the clothes will 
be evenly damp. Humphrey-Callander Co., 
Clinton, Ill., prices the Damp Champ at $2. 


Shields Make Corners Round. 
Drawer and stairway corners are easy to 
keep clean when rounded with a triangular 
metal shield as above. Thumb pressure 
forces the gripper teeth on the underside to 
bite into the wood. The Ace Specialty Mfg. 


Co., of Minneapolis, makes the tan-colored 
Presto shields to sell for 29¢ a pair. 


Barbecuer Has Vertical Grills. 
This portable, charcoal-burning outdoor 
cooker prepares a whole meal at once. While 
steaks or other meats are roasting in vertical, 
stainless-steel grills on the sides, other foods 
can be boiled or fried on the top surface. 
Offenbach and Reimus, of San Francisco, 
sells the cooker for about $8. 
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Hansa weighs 2,435 Ib, empty. The wheel- 
base is 102.4 inches, over-all length 175.2 in. 
American influence is reflected in styling, 


ar with a 48-hp. engine that gets 
to the gallon is being produced 
n, Germany, by the Carl F, W. 


miles an hour, 


top speed is about 
< 1500, the machine 


own as the Han: 


has “central b construction of heavy 
channel steel. is combined with a floor 
pan having three transverse reinforcing 


members. At front and rear two forks splay 
out from the beam to provide for wheel 
suspension and engine mounting. The car 
has independent springing on all whee 

Big by European standards, the Hans 
regarded as one of the bellw s in the 


iis simple. For manufacturing economy, revival of the German automobile industry. 
shift lever protrudes from floor tunne 


J-cylinder, overhe ix 6.3-to-1, 


alve engine, Compression ri 
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Keeping the 
Home Shipshape 


You won't keep pulling the wrong sheet out 
of the pile if you label each sheet for size. Use 
ndry ink and print the necessary identifi 


Attractive flower and vine holders can be 
made from discarded automobile headlamps 
and hub caps. They're good indoors or out, 
Polish or paint the metal to suit surroundings. 


Please turn the page for fice more 


Plastic dresser-drawer trays can be made 
to sliding trays as shown abov 

tions to width of drawer, and 

wood base. Tack rails to ‘drawe 


Old plastic tablecloths make excellent protec- 
tive covers for books. Titles are easily 
through the transparent fabric, Cut the plastic 
as shown and cement the flaps 


If you need a knife rack but don't have room 
for a regular one, sandwich cardboard separa- 
tors between thin boards. The rack, about ” 
wide, will fit in any narrow waste spaces. 


tions. July 1950 [5] 


8 portable clothes pote that will rest 


cleaners. ly on concrete. The base is a wooden 
If soup or polishes fail, try a typewriter eraser. frame with a rubber pad nailed underneath, 
But don’t use it on silverplate. ‘The upright is bolted between the sides, 


A handy cart for rolling the wash basket out 
to the line can be made by attaching wheels 
to the legs of a folding chair. The chair-cart 
folds up for compact storage, 


If you need, a special tint for water-soluble store, try vegetable colors. One of your food 
paint and can’t find the exact shade in the paint —_ colors may be the shade you want. 
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REG. U.S. PAT. OFF, 


Mechanics and Handicraft 


uro Starting on the next page, you'll find 17 pi 
A useful information and entertaining re 


Do you know how to turn a door a 
Harry Walton will tell you on page 19 


What can you do with atomic playthings? 
Kenneth M. Swezey shows you on page 183. 
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How to Put 
Old Engines 
to Work 


JACK-TYPE 
Tralen HITCH 


‘SKIDS FOR ORAGGING 
POWER UNIT ON GROUND 


CCHOCK THE WHEELS 
‘AFTER ADJUSTING BELT 
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By William G. Mitchell 


Drawings by Stewart Rouse 


GOLD mine of useful power is piling up 

today in junk yards and used-car lots. 
Old car and truck engines, again available 
there at bargain rates, can be converted 
into stationary power plants. 

Farmers, sawmill operators, and weldi 
shop owners have long used such engines. 
Cordwood saws, irrigation and stock-water- 
ing pumps, and corn shellers are all adapt- 


able to this form of belt power. Small grist 
mills, planing mills, ski tows, and icehouse 
lifts can be run with them. Take a look 
around your place and you may find ways 
that they can serve you, too. 

In the big sketch below you see how an 
ideal power unit might look. It includes 
practical ideas found in a lot of power plants 
in actual use. The converted engine in the 
smaller sketch represents a less ambitious 
undertaking. 

An automotive trailer is suggested if the 


plant must be moved frequently from job 
to job. Removing a few bolts frees the 
trailer for other uses. Skids will enable you 
to drag the power unit short distances. Eye- 
bolts make hitching easy. 

Because every mechanic has his own pet 
tricks and different engines have their spe- 
cial peculiarities, it's impossible to tell you, 
step by step, exactly how to make any par- 
ticular conversion. But there are basic prin- 
ciples you should follow. 

What horsepower do you need? Con- 
sider this question the first thing you do. 
The engine should fit the job. You wouldn't 
use a small engine to power a big sawmill, 
nor a truck engine to drive a small irrigation 
pump. If you don’t know the power needs 
of your job, check with someone who does. 

In general, don’t expect the full horse- 
power claimed by the manufacturer of any 


Gravity tank makes a fuel pump unnecessary in 
setup above. Cutting the frame on a line with 
the transmission and then adding skids is an 
‘way to adapt a car engine Sr ae ary 
For portable , you can set the unit 
trailer as at the left. In this case, an 
e is suggested to make the job more work- 
manlike. A larger radiator, a shroud, and extra 
water supply help keep the engine’ cool. 


engine. Belt slippage will account for some 
loss. Then, too, a used engine won't give 
full power because of wear. Finally, you 
won't want to run it wide open for long 
stretches. 

Mounting the engine. This can be 
done in a number of ways, but whatever 
you do, make sure the engine is secure. 

Sometimes a car is simply stripped to the 
frame, one back wheel removed, a pulley 
fitted in its place, and the car becomes a 
power plant. It’s usually more convenient, 
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however, to remove the engine and discard 
unnecessary parts of the car. 

Many conversions are made by cutting 
the frame on a line with the rear of the 
transmission, leaving the engine mounted 
on the front section. Fenders, lights, and 
windshield are cut off, but the grille, hood, 
and instrument panel are left. 

You can bolt a cut-off frame to a couple 
of heavy timbers, I beams, or heavy chan- 
nel steel—preferably runner-shaped at the 
ends to serve as skids. For a permanent 


installation, you can then set this on a 
timber crib or bolt it to a shop or mill floor. 
You might also install a new channel- 


If transmission is worn or damaged, remove 
it and add a direct take-off pulley. To prevent 
vibration, shafts must be very carefully aligned. 


A power take-off coupled to the transmission 
is more convenient. Several mail-order firms sell 
the parts required for such a take-off. 
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steel frame. Design it so the engine mounts 
will be the same as before, and be sure to 
install rubber vibration mounts in the origi- 
nal locations. 

For portable power, mount the engine on 
a one-ton, two-wheel automotive trailer, 
locating it crosswise as suggested in the 
drawing on the preceding page. If the en- 
gine were set lengthwise, you'd find it a 
tough job to line up the belt, and even 
tougher to chock and brace the vehicle to 
keep it that way. 

A Ford engine is excellent for crosswise 
mounting on a trailer because its length is 
short. A Chevrolet will also get under the 
line, although the pulley may stick beyond 
the trailer wheels a foot or so. 

Cooling the engine. A stationary en- 
gine requires a different cooling system be- 
cause you lose the car motion that forces air 
through the radiator. 

Addition of an extra water reservoir, such 
as a 55-gallon steel drum, is a common 
solution. Water can be piped to and from 
the drum through the hot-water heater con- 
nections. Sometimes the radiator is elimi- 
nated and water from the engine block 
piped directly to a drum. 

You might also substitute a larger radia- 
tor. For instance, a large truck radiator 
will do a good job cooling a Jeep or Model-A 
Ford engine. For larger engines, use a trac- 
tor or regular stationary-engine radiator. 
This, however, may cost you quite a bit. 

Whatever radiator you use, you can im- 
prove its efficiency. Increasing the air flow 
by adding a large, multiblade fan is always 
a good bet. A smaller fan pulley will speed 
up the fan, pulling more air through the 
radiator. 

Most commercial power plants have a 
shroud over the back surface of the radia- 
tor. This causes the fan to pull air through 
the whole surface of the radiator at about 
the same speed, instead of leaving dead 
spots near the edges. A shroud is easily 
shaped from light sheet metal. Leave an 
opening a little larger than the fan and 
just in front of it. 

Before you put your engine into use, be 
sure the cooling system is clean. Replace 
leaky gaskets and hose. Remove the thermo- 
stat. Your engine will warm up slowly, but 
the water will circulate more freely. 

The power take-off. For this, it’s 
easiest to leave the transmission in place. 
You might just fit a shaft to the universal 
joint, support the shaft with a bearing at 


each end, put a pulley between, and the 
power take-off is complete. 

You can often eliminate extra bearings 
and framing, however, by fastening the 
pulley shaft directly to the front half of 
the universal joint as shown in the two 
drawings in the opening pages. A take-off 
like this has the advantage of being clear 
of braces and framing, and it’s easier to put 
the belt on the pulley. 

If the transmission of the engine you are 
converting threatens to give trouble, remove 
it. Cut the main shaft close to the bearing 
in the body of the transmission. Weld a 
shaft 6” long and of equal diameter to the 
remaining stub, being careful to line them 
up. Insert the completed shaft through the 
clutch assembly as it was originally. Con- 
nect this to the pulley shaft by means of a 
universal joint. The two shafts must be care- 
fully aligned with the crankshaft. Other- 
wise, you'll get excessive vibration. 

Use the original clutch for your power 
off unless some special problem makes 
it impossible, The drawings suggest a 
couple of ways you can change the clutch 
pedal for hand operation. 

Install a governor. You need this to 
maintain a steady flow of power and to 
keep the unloaded engine from racing. The 
fly-ball or centrifugal type is probably best. 
The vacuum type works fine if engine com- 
pression is good. With an .old engine, 
though, you can never be sure of that, so 
the other is usually better. END 


- — s 


Wuen windshield wipers become slug- 
gish, speed them up with rubber lubricant, 
the Ford Motor Company advises. Discon- 
nect the hose, squirt in a little lubricant, and 
apply an air hose. Demonstrating the trick 


Oil Forced into Hose Speeds Up Sluggish Wipers 


One way of installing a governor is suggested 
above. Specific instructions usually are included 
when you buy a governor. It’s always advisable 
to use one on a stationary engine, 


POINTS TO REMEMBER 


When you build « power unit from a 
sed automobile or truck engine: 


1, Cheese an engine to fit the horsepower 
requirements of the ob It's to do. 


2. Mount the engine securely. 

3. Make provision for proper cooling. 

4. Assemble on adequate power take-off. 
5. Install @ governor. 


ay 


above, a mechanic at Fordham Motor Sales, 
Bronx, N.Y., said a little No. 10 oil won't 
damage the hose-vacuum soon cleans it 
out. Another dodge is to oil the wiper in- 
take and let the vacuum draw it in. 
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Look What 
They Used to 
Mang on Cars 


Motometer radiator cap showed 
engine temperature, It is seen 
above on a Stutz Bearcat, 


Brass lamps in the museum need frequent polishin; 
as they did on the old cars. Here Clark works on a side 
lamp from a 1911 Locomobile. This lamp burned kerosene. 


Script nameplates once 
were all the rage. 
above came from a 19 
Schacht motor buggy. 


Speedometers were bought sepa- 
n the old days, ‘The one 
5. It regis- 

tered speeds up to 100 mph. 


e, Jumes! A telegraph de- 
from 

F to sig 

to start, stop, turn left or right. 


Changing tires was a major job. Below, Clark In his workshop, Clark puts all his items in 

prepares to remove the spare from a 1909 Mer- working condition. French gadget he’s working 

cedes. Note spotlight, side lamp, and horn. on below generated acetylene for headlamps, 
. (=e 


Why Auto Styles 


Have Changed 


The science behind your low-slung, 


streamlined car is demonstrated 
these simple home experiments. 


y Kenneth M. Swezey 


Avro styles have changed as much as 
women’s hats—but for entirely different 
reasons, he hats have merely followed 
fashion. The cars were changed to conform 
to natural laws. 
Jenturies ago, Archimedes observed that 
the stability of an object always increases 
as you lower its center of gravity—the point 
at which all parts of the object exactly bal- 
ance each other 

Automobile designers have made use of 
this knowledge in transforming car bodies 
from the high, boxlike affairs of 30 years 
ago to the lower, more streamlined products 
of today. As Archimedes could have pre- 
dicted, lowering the center of gravity makes 
our cars less liable to tip over. 


Designers have also taken into considera- 
tion the air’s resistance to the motion of a 
car. It increases in proportion to the cube 
of the speed. This doesn’t matter much at 
30 or 40 m.p.h., but it becomes very im- 
portant at 70 or 80. At the higher speeds 
an old-fashioned square sedan might need 
60 hp. just to buck air resistance. Modern 
streamlining cuts this power requirement 
considerably 

Strangely enough. the makers have 
found that it’s more important to streamline 
the rear of a car than its front, Turbulent 
air behind creates a partial vacuum that 
tends to slow the car. 

These stunts show how center of gravity 
and streamlining apply to your car. 


Center of Gravity. How this affects 
a car's stability can be demonstrated by 
gluing two car cutouts—one of modern de 
sign and the other of a high, old-fashioned 
type—to cardboard. Press a thumbtack into 
each, as shown, to indicate the center of 
gravity. Suspend a small weight from each 
tack. Stand the cutouts side-by-side on a 
stick pivoted at one end to a sheet of hi 
rdboard. Tilt the cardboard back so the 
cars won't fall. 

Now raise the free end of the stick and 
watch the threads that mark the line from 
the cars’ center of gravity to the center of 
the earth. (It may be necessary to roughen 
the stick to keep the cars from sliding.) As 
long as a thread remains inside the car base, 
the car will stay upright. When it moves 
outside, the car will overturn. Consequently, 
you can see that a lowered center of gravity 
iowers the risk of a highway roll-over. 
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Streamlining Reduces Drag. To 
show this, make a right-angle bend near 
one end of a %” by 3” cardboard strip and 
stand it an inch or so behind a square milk 
carton, Then blow against the opposite face 
of the carton. This represents an old square- 
backed car traveling toward you, As you 
blow, the cardboard will fall toward the 
carton—seemingly into the wind. 

Now substitute a cylindrical can for the 


sents a modern streamlined car. In this case, 
the cardboard will be blown along with the 
air stream. 

When you blow agai ton, a par- 
tial vacuum is created behind it, In the 
same way, speed-reducing drag is pro- 
duced behind a square-backed car. Around 
curved surfaces, however, air flows in a 
relatively undisturbed stream. 


Rear or Front Streamlining? By 
arranging a tug-of-war between two conical 
paper cups, you can show that streamlining 
the rear of a car goes farther toward 
down wind resistance than stream 
front alone. 

Tape a cardboard disk over each cup. 
Mount them in opposite directions on a 
stiff cardboard strip. Pivot this assembly 
at its center point. Point one cup toward a 
fan, the other away from it. Smooth the 


breeze with strips of cardboard fitted to- 
gether like an egg container. 

After the setup is arranged as at the left, 
turn on the fan. If your centering is accurate 
and the wind stream straight enough, the 
cup with its point toward the fan will be 
pushed back as above. The reason? A par- 
tial vacuum is produced by air turbulence 
behind the flat rear of the cup pointed into 
the breeze, forcing it back. Less turbu- 
lence results behind the other cup. END 
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Flashing lights 
will tell the world 


where you're going. 


YOU can strip a wire, you can install a 
turn-signal system in your car. It's al- 
most that easy—and the job will pay safety 
dividends every time you driv 
A flasher unit will be your bi 
pense. You can get this at pract 
to parts store for around $2.25. A switch 
16-gauge wire, and perhaps four double 
contact sockets are other major parts. 
Adding the necessary lights front and 
rear is the first step. At front, it's usually 
siest to adapt the parking lights. If you 
seldom use them as parking lights, you can 


PILOT 
— SPDT SWITCH 
(CENTER OFF) 
FUSE 
FROM HoT 


TERMINAL 


Wiring is simple. Note that you have circuit 
to each side of car. Unlike factory-installed 
units, turn lights must be turned off manually 
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Why confuse the 
other fellow with 


waving arms? 


21-candle- 
to your 


simply disconnect them, put i 
power bulbs, and connect the 
new blinker circuit 

It’s better, however, 
contact sockets. 
fl 


to install double- 
Then you can use double 
1-3 candlepower. This 
means that one filament will provide 21 
candlepower (for signaling) and the other, 
3 candlepower (for parking). 

If your stop light is separate from your 
tail lights, convert the tail-light sockets to 
the double-contact type and install 21-3 
candlepower bulbs. If the car has combi. 


ment bulbs of 


Flasher unit was mounted on horn bracket in 


this case. Three-conductor cable can be used 
between switch and flasher, Hot lead is fused, 


* 


often, be placed within the 
tuil fight, by. installing ‘new ‘brackets for the 
sockets. Solder a partition between the lights 


A si 


nation stop and tail lights, you must install 
separate signaling bulbs. 

Rather than monkey with the existing 
lights, you may prefer to add a separate one 
at each corner of the car. You can buy 
these in painted or chrome shells. Mount 
them on the gravel shields or other spot 
where they will be clearly visible. 

Locate the flasher unit somewhere in the 
engine compartment so its operating noise 
won't bother you. The switch can go on 
the dash or steering column. 

Connect your lights in a single-wire sys- 
tem, grounding one terminal. First connect 
the lights on each side, left front to left rear 
and right front to right rear. Tape the wire 
where it may be chafed. 

A three-conductor, color-coded cable can 


Switch housing can be laid out on light sheet 
metal as above. The size of your switch wil 

determine dimensions A and B and to some ex- 
tent C, Make the 180° up bends first, then 


to make the signal more noticeable. Painting 
the inside of the lamp housing with white en- 
amel, as above, will increase light brilliance. 


be used between the flasher unit and SPDT 
switch, which must be the center-off type. 
Connect one wire to the center post of the 
switch and one terminal of the flasher. Con- 
nect the other two to the remaining switch 
terminals, At the flasher unit, strip the 
coating from the cable and run the two 
wires that were connected to the outer 
switch terminals to opposite sides of the car, 
connecting them to the wires between the 
lights. From the flasher unit run another 
wire, through a fuse of 10 amperes or less, 
to a hot terminal, Then try the switch. If 
the lights work okay, solder all connections. 

The pilot lights can be connected at the 
switch. If a single pilot will serve, connect 
it to the pilot terminal on the flash unit. 
=R. B. MacArthur, Compton, Calif. 


the 180° down bends. Next make the 90° hori 
ital down bends, including two not marked. 


Sokler the joints. Install switch in housing 


and bolt clamp arms around steering column. 
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Gus Harns a Holiday 


After a day of fishing, a good meal under his belt, Gus the Good Samaritan 
hears trouble knock, Since it’s engine trouble, he finds a quick solution, 


By Martin Bunn 


KES Littlefield moved into our neighbor- 
hood about six years ago. He and his 
wife, Joan, had bought the old Marvin farm 
18 miles south of town on the west branch 
of the river, and had converted it into a 
comfortable country inn for summer vaca- 
tioners. Whenever Ken came to town for 
provisions and supplies he always stopped 
by the Model Garage to fill up with gas and 
have a chat with the proprietor, Gus Wilson. 
He and Gus had built ‘up quite a friend- 
ship, and the river beside Ken's little 
rambling hotel had become one of Gus’ 
favorite fishing spots. 

Three weeks ago, on one of those hot 
days we had early in June, Gus glanced up 
from an ignition job to see Ken's old but 
shiny station wagon pull up beside the 
pumps. 

“Hi, Ken,” Gus greeted. “Got your place 
in shape for the summer folks?” 

“Just about, Gus,” Ken answered, as he 


As Gus sat in the skiff, he had a feeling that 
something was wrong at the Littlefield’s. It wasn't like 


Ken to let him go fishing alone. 


unlocked the cap to his tank so Stan Hicks, 
Gus'’s assistant, could fill it up. “And not too 
soon either. Our first guests arrive in two 
weeks. But there’s my big problem,” he 
added, pointing over his shoulder. 

“I was wondering what you were doing 
with a spare motor in back.” Gus said. 

“It's a rebored and rebuilt engine for 
this old buggy. Only cost me $142, plus 
shipping charges. Now all I've got to do is 
install it. I figure that with a block and 
tackle on the barn tie beam, I ought to be 
able to handle the job. Not that I'm trying 
to do you out of business, Gus, but this is 
a time of year when things are pretty tight 
with us.” Gus’s smile told him there was no 
need to worry on that score. 

“By the way, Gus,” Ken continued, as he 
paid Stan for the gas, “you haven't been 
out to the place since last Fall. How about 
coming out for some fishing one of these 
afternoons? Joan’ll buy you dinner.” 

“T'll be out,” Gus promised. 

It was about ten days later when the 
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fishing urge and the promise of a home- 
cooked meal made Gus decide to take up 
Ken's invitation. 

As he drove along the road toward Mills- 
town-that’s the little crossroad hamlet a 
few miles from Ken's inn—Gus got to 
thinking about the Littlefields, and what 
nice people they were. They'd bought the 
Marvin place on a shoestring, and had 
done most of the remodelling themselves. 
Ken was a handy man with tools, and Joan 
was no slouch with pots and pans or needle 
and thread. Their first two years had been 
rough, but the place had caught on. Last 
summer, their ten rooms had been filled all 
season. 

At this point in his reminiscing, Gus spied 
Ken's freshly painted sign—Settler's I 
and turned into the private lane that led to 
the main house. 

“Well, if it isn’t Mr. Wilson,” Joan greeted 
him as he maneuvered his car into a parking 
spot. “I'd almost given up hope of seeing 
you before we opened.” 


Ken's Not at Home 


Joan hadn't changed a bit in the eight or 
ten months since Gus had seen her las 
Hard work seemed to agree with her. 

“Ken isn’t here right now,” Joan apolo- 
gized as they climbed the steps to the broad 
veranda that rimmed the house. “Why don’t 
we just sit here on the porch until he gets 
back, and you can catch me up on all the 
gossip.” 

Gus had just finished telling her about 
old pinchpenny Barstable’s recent brash 
with the law when he recognized the Little- 
field sedan turning into the lane. Ken had 
someone with him. 

“Here's Ken—and that’s his young brother 
Dave with him,” Joan explained. 
wants to go into the hotel business when he 
gets out of college. He’s going to work for 
board and keep for the summer—sort of on- 
the-job training. It’s a break for us.” 

Ken waved a greeting as he opened the 
porch door and spied Gus. 

“Gus, this is Dave—he’s my kid brother.” 
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“Glad to know you, Dave.” Gus shook 
the young man’s hand. “Well, Ken, I’ve 
taken up your invitation. 

“Good,” said Ken, “but I’m afraid you'll 
have to fish alone. Dave and I’ve a job to 
do. You know where the skiff’s up, and 
the bass and pickerel are running strong.” 


What's Up at Settler's Inn? 


As Gus sat in the skiff, rod in hand, he 
had a feeling that something was wrong at 
Settler's Inn. Ken had looked worried and 
tired, and it wasn’t like him to let Gus go 
fishing alone. 

Two hours and, three small-mouth bass 
later, Gus decided he'd better head back to 
the Littlefields’. He wanted to get back in 
time to clean his fish, wash up, and be ready 
's dine: 

e dinner was one of Joan’s usual~ 
‘ken and dumplings with lots of thick, 
hot homemade bread, straw- 
berry shortcake made with biscuits, and the 
kind of strong coffee that Gus liked but 
seldom got in restaurants. Gus was enjoying 
every mouthful of it when he noticed that 
neither Ken nor his brother were eating 
much. He suddenly realized that most of 
the conversation had been between himself 
and Joan 
What's the matter, Ken?” 
“Something bothering you?” 

“Oh, nothing in particular,” Ken replied 
without looking up from his plate. 
nything I can help you with?” Gus 
offered. 

“No, Gus. It’s nothing. It'll work out.” 

“Now look here, Ken Littlefield,” Joan 
admonished. “You know right well. it's 
something Gus could help you with, 
think you're just being downright chil 
not to tell him about it. You've been acting 
like a bump on a log all afternoon, and if 
you don’t tell him, I will. 

“Well. there is something,” Ken finally 
admitted. “But I don’t want you to think 
L asked you out here just to—” 

“Nonsense, Ken. Let's have it.” 

“It all goes back to the last time I stopped 


Gus asked. 


by the Model Garage,” Ken began. “Re- 
member, that rebuilt engine I had in the 
back of the station wagon?” 

Gus nodded. 

“Well, after Dave got here last weekend 
we spent all our spare time taking out the 
old engine and getting the re-built job into 
place. Everything went fine until we 
stepped on the starter. She ticked right off. 
But when I idled her back there was a bad 
knock. After checking everything this after- 
noon we've decided they shipped us an 
engine with a bum main bearing. At least 
that’s what it sounds like. About all we can 
do now is rip it out again, send it back, and 
wait for a replacement. That means we'll 
be hamstrung with nothing but the sedan 
and paying guests due any day.” 

“Whoa, Ken, maybe things aren't so 
black,” put in Gus. “Mind if I try my ear 
on this knock of yours?” 

Two minutes later, the three men were 
in the barn. 

“There's my headache,” Ken indicated, 
switching on the lights, 

‘As Dave started the engine, Gus stood 
beside the open hood and listened. The 
knock was there all right. No doubt about 
it, Gus reached in and moved the throttle 
rod to the carburetor back and forth. The 
noise was just as noticeable at all speeds. 

“Doesn't sound so good,” Gus admitted. 
“Got a screwdriver handy?” 

Ken handed him a long screwdriver 
from a nearby bench and Gus used the 
metal shank to short out one spark plug 
after another. It had little effect on the 
noise. 

The rebuilt installation didn’t include a 
new head or manifolds, but Gus had worked 


Father-and-Son Team 
Builds Homemade 
Roadster 


Tins snappy homemade roadster, built 
by R. E. Daniels and his father, of Wichita, 


Kans., boasts a distinctive body formed en- 
tirely of new sheet steel. Grille, windshield 
bracket, and front bumper were fabricated 


Car Gets Station-Wagon Look 


Oxp cars get a new look with these wood 
body panels designed to give the appear- 
ance of one of those special body jobs. 
Easily attached by screws over the existing 
body, the panels are made of mahogany and 
hardwood veneers and come to fit all makes 
of cars since 1927. The Bellbod Co., of 
Brooklyn, N. Y., sells 2-door kits for $175. 


on Ken’s station wagon before and didn’t 
think anything was wrong there. Then he 
had an idea. 

“Have you had that old head off since 
you first installed it?” Gus asked, 

Ken shook his head. 

“Let's take it off and have a look at the 
rebore job.” Gus suggested. “You'll have 
to take it off anyway if you decide to send 
the motor back.” 

Ken agreed, and he and Gus set to work. 
When they had the head off, Gus ran a 
finger around 

“A nice jol 
well as new pistons.” 

For a moment Gus studied the top of the 


in the father-and-son machine shop and 
then chrome-plated. Engine is a stock ’48 
Mercury, except for an Edelbrock Super 
manifold. Transmission is Ford with "48 
Lincoln gears and a two-speed rear axle. 


suLy 1950 [73 


Tue Auto-Screen in photo at right per- 
mits the outdoorsman to take a nap in his 
car with plenty of ventilation but without 
annoyance from insects. Designed to fit any 
car window, the screen consists of a strong 
mesh netting encircled by a light spring 
steel frame, The frame adapts itself to a 
window's shape; a take-up device lengthens 
or shortens it. The screen is made by the 
Mocar Products Co., of Dearborn, Mich, 


Gas Pump Is Silent Salesman 
A .icHTeD sales message moves continu- 
ously across the top of a new gas pump, as 
shown in photo sequence above. Simulating 
the illuminated news bulletins that travel 
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Se Sa =a 
Dump Truck Is Self-Loading 
Wrrn the hydraulically operated bucket 
shown above, loading a dump truck becomes 
a one-man operation. The loader scoops up 
material and delivers it to the truck bed 
over the cab top. The operator can even do 
light digging or grading. Shown at left in 
vertical position for dumping or driving, the 
attachment, made by the Emest Holmes 
Co., of Chattanooga, Tenn., can be installed 
‘on most standard trucks. 


around a building in New York’s Times 
Square, the device repeats its 55-character 
message five times a minute. The ads are 
carried on an endless, plastic-impregnated 
fabric tape. Gilbert & Barker Mfg. Co., West 
Springfield, Mass., makes Sell-A-Vision. 


from the | 


Keeping Valve Cap. A valve cap 
embedded in a wooden screwdriver handle 
keeps it handy in your tire-repair kit. Hold- 
ing the screwdriver in a vise, slip a protec- 
tive nut over the valve-tool end of the cap 
and drive it into the wood. 


Blocks Raise Low Seat. In certain 
new cars, the front seat is so low that some 
drivers have difficulty seeing over the hood. 
John H. Brichetto, of Knoxville, Tenn. 
solved the problem in his car by installing a 
wood block 2” thick under each comer of 
the seat rails. The new bolts must, of course, 
be longer than the original ones. 


Tw 


the page, please, for four more auto hints. 


4" LENGTH OF = 
BAR SOLDER = 


Weight Keeps Cover Closed. 
Gusts of wind swirling under the fender at 
high speeds sometimes blow the gas-filler 
door open, especially if the spring is weak. 
Weighting the lower door edge with a 
screwed-on piece of bar solder holds it shut. 


WA 
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Tool Puts Dust Cap in Place. A 
piece of 4” pipe makes an ideal tool for 
retuming the dust cap to position 
you've packed the front wheel be 
Thread one end of the pipe and cap it. Rest 
the pipe on the flange and tap gently until 
the dust cap seats. Using a hammer directly 
is apt to damage the dust cap. 
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MOKE Hints trom the Model Garage 


License Hinges on T: 
a pickup bought by the Modern 
ditioning & Refrigeration Service, of Long 
Island City, N.Y., it was discovered that 
lowering the tail gate parti: obstructed 
the tail light and license plate. A company 
mechanic solved the problem by mounting a 
hinge on the tail gate and bolting the light 
and license bracket to the hinge. This keeps 
light and license in full view. 


Removing Station-Wagon Seat. 
To remove the middle seat from recent Ford 
station wagons, you must crawl under the 
vehicle and pull out a couple of pins. To 
make the job easier, Marion L. Rhodes, of 
Knightstown, Ind., bolted a_ strap-iron 
bracket to each seat leg as shown. Remov- 
ing the screws frees the seat. 
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Ready for a Good Deed, Driving 

a new car, you may tend to pass by motor- 

ists in need of a push because your shiny 

bumpers might get marred. John Calder, of 

Laurel, Md., prepared for this by cutting 

two 12” lengths from a tire, trimming out 

d, and threading in a loop of wire. 

se on the bumper guards he 

can give (or receive) a push without dam- 
age to either vehicle. 


SPARK-PLUG. 
TERMINAL NUT- 


Repairing Hood Release. If the 
fitting gets lost from the end of a hood-re- 
lease cable, James McElroy, of Kent, Ohio, 
suggests this fix. File notches in opposite 
sides of a spark-plug nut, pass the wire 
through, and clamp it with a small screw. 
The same idea might be used for choke and 
throttle controls. 


This Table Cost 


Only $6.50 


+. because it was made out 


of breadboards and ax handles 


We pieces of wood for small home 
projects are expensive and often hard 
to find—unless you look in a dime store. 
That's where I bought the two 14” by 20” 
breadboards that make the top and bottom 
of this table. Another breadboard was cut 
up to form the sides. With the exception of 
the two 3” by 13” cleats, all dimensions are 
on the drawing above. 

Drill and file holes in the cleats to take 


and 
second 


After top section is as- 
sembled, cleats are 

ed and glued to base as 
shown at left. 
right shows how to ad- 
just legs. Nail and glue 
two legs to one cleat. 
Tie cleats together and 
put level on top. Then 
adjust the two un-n: 

legs until bubble is in 
dead center. Then nail 
ue them to the 
cleat. 
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Tuble has space for books in 
front; magazines through slot 
at rear, You can also. put a 
plant or small radio in’ book 
space and a lamp on top. 


the ax-handle legs. The legs are held by 
nails and glue. One photo shows a way to 
set the legs so they'll be level. If the slots 
you cut for the legs are too big in spots, fill 
the spaces with glue and composition wood, 
The dowels at the rear of the table should 
be cut a little short. Then the ends can be 
covered with composition wood before sand- 
ing and staining. You should also stain the 
dowels before putting them in place. 


il- 


Photo at 


Disk Heated to Apply Glue 


sive often is applied to 
a sanding disk by fric- 
tion heat with the 
sander running. I had 
difficulty spreading the 
adhesive evenly, stop- 
ping the wheel, and 
placing the sandpaper 
before the glue chilled. 
Now I warm the disk 
over a stove, rub on glue, and place sand- 
paper on the disk. To clamp the paper and 
disk together while the glue is cooling, I 
place the disk paper-side-down on the drill- 
press table and lock the chuck down on it. 
—-E. F. Lindsley, North Prairie, Wis. 


Planing Stop Made Adjustable 


WEDGE TACKED 
TO BENCH, 


To MAKE a planing stop that's adjustable 
to boards of different width, notch a piece of 
lumber and hinge it to your workbench as 
shown above. Use a wedge cut from a two- 
by-four to hold the stop at the desired 
height.—Victor H. Lamoy, Upper Jay, N.Y. 
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Tree Stumps 
Support Table 


You can duplicate 
the sturdy picnic table 
and bench pictured at 
left by cutting down a 
couple of small trees 
in your yard or wood 
lot. The trees should 
be about five o1 six 
feet apart. Cut them 
so they'll be the right 
height for the table. 
Then use spikes to 
nail the planks and 
angle supports to- 
gether. Upended con- 
crete blocks support 
the benches. 


Barrow Doubles as Stove 


In a pincu, a steel-bodied wheelbarrow 
serves as a fine outdoor grill for back-yard 
picnics. Put the legs on a plank so the sides 
are level. Then bridge the top with an old 
‘oven or refrigerator shelf. A few boards, 
cleated together and mounted so they rest 
evenly across the wheelbarrow handles, 
make a handy work space. Kindle a fire in 
the body, add charcoal, and you're ready to 
cook.—Ken Wright, Chappaqua, N.Y. 


I'd like 
to see them 
make... 


hhis own pet idea of some godget he 
to see in general use. What is YOURS? 


eae Ae ey 
Fri yee 
sda 


Plastic shoe coatings. If you could paint a 
hard, flexible plastic finish on new shoes, you'd 
be able to shine ‘em up with a damp cloth. 
The coating could be colored or transparent.— 
Mrs, George H. Smart, Cleveland, Ohio. 


Wheelbarrows 


ith brakes. A hand-grip brake 
would make it easier to handle loads going 
downhill. It would also keep the wheel from 
kicking back when the barrow is tipped for un- 
loading.—James A. Purington, Brunswick, Me. 


Coffee cans with pouring spouts. A vacuum- 
sealed pop-up spout built into the top of the 
can would make it easy to measure coe. It 
would also eliminate handling of the sharp- 
edged lid—Mrs. J. Stanley, Bloomington, Ind. 


You need both 
a Stillson and an adjustable wrench when work- 


A double-ended pipe wrench. 


ing on pipes and fittings. Having both on one 
handle would lighten your tool bag.—Clarence 
Haeg, Plummer, tdaho, 


Rectangular dish pans. The old round pan 
wastes space because it doesn't fit either the 
dishes or the sink. Small feet on the bottom of 
the pan would keep it from blocking the drain, 
—Mrs. O. J. Smith, Sedalia, Mo. 
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All materials you need to 
build  plastic-brick partition 
wall are shown at right. A 


ruler and three hand tools— 


mmer, saw, and square— 
° only tools needed. No 
ent or mortar is used. 


Two-by-fours quarter- 
round molding are framing 
pieces. Notched strips form 
Fauares for plastic Blocks 


Plastic Bricks 
Make Partitions 
Rasy to Build 


F YOU can use a hammer and saw, you 
can turn out a professional-looking parti- 
tion wall with these new plastic blocks. 

No mortar or adhesive is used. Grooved 
and notched basswood lattice strips inter- 
lock to form a framework of squares. Then 
the plastic plates, or half blocks, are pressed 
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Portable | partit 


plastic blocks screens 
dining area from kitchen 
in photo at left, Parti- 
tions can also be built 
permanently, as shown 
on the opposite page 
Light weight is feature 
of these blocks. Each 
one weighs only sli 


more than half a pound, 


into the squares from both sides of the 
frame. Lugs on the sides of the blocks snap 
into the grooves in the lattice strips, lock- 
ing the blocks in the squares. 

The lightweight %” blocks are molded of 
polystyrene. They are 7%” square. Fitted 
into the frame of squares, they make a wall 
2x” thick. The lattice strips are %” thick, 
1%” wide, and are notched at 8” intervals. 

The translucent partitions insure privacy 
yet provide 80-percent light transmission. 
You can get unusual effects in a partition 
by varying the direction of the ribbing on 
the blocks, by using internal lighting, by 
removing an occasional block and putting a 
small plant in the opening, or by enclosing 
figurines in some of the blocks 

Both blocks and lattice strips are prod- 
ucts of the Bloxolite Co., of Pittsburgh, Pa. 
The blocks cost 90 cents apiece and the 
lattice strips 20 cents a running foot. A 
partition costs about $2 a square foot. 


Either miter 


San, [ese 
in fale 


Pipe Holds Yard Equipment 

We cer more mileage from our yard since 
we sank into the ground a piece of pipe 
that can hold a variety of garden and play 
fixtures in turn. 

I dug a hole 2’ deep, set in a length of 2” 
pipe, and filled in around the pipe with 
concrete. A longer piece of 1%” pipe fits 


Fence Section Is Removable 


OccasIonaLty it may be necessary to re- 
move a section of fence. If such occasions 
are too infrequent to require a gate, you can 
build the removable section as shown here. 
Nail horseshoes to the section and to the 
posts at each end. The shoes on the sec- 
tion hook over those on the posts. Don't try 
to swing it wide without unhooking both 
ends.—Victor H. Lamoy, Upper Jay, N. Y. 
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inside this socket and acts as a support for 
an umbrella, clothesline, shower head, and 
bird bath. The removable inner pipe is filled 
with concrete to the level of the garden so 
that the fixtures will stand at their ac- 
customed height. 

A wooden cover around the concrete fill 
levels off the garden.—Charles E. Crowe, La 
Crescenta, Calif. 


Garden Chores Made Easy 
Tne Little Farmer, shown in photo 
above, is a 1-horse cultivator that sells for 
less than $100. Designed especially for city 
and small farm gardens, it weighs about 100 
pounds and is operated by a four-cycle, 
one-cylinder Briggs and Stratton gasoline 
engine. It is compact enough for stowage 
on its side on most automobile trunks. The 
single steel traction wheel, turned by a gear- 
and-belt drive, is loaded additionally by a 
removable 25-pound weight out in front. 
The Will-Burt Co., Orrville, Ohio, makes it. 


A radium-dial watch in one of the matchboxes 
shows how radioa 


NUCLEAR engineer of tomorrow may 
soon be watching the behavior of atoms 
on your kitchen table. Just as many modern 
chemists got started with toy chemistry sets, 
so today’s youngsters will begin scientific 
careers with atom-lab toys that really work. 
Your own ten-year-old may take a peck 
into his future in the murky ball of a midget 
Wilson cloud chamber, while you borrow 
his Geiger counter to go prospecting for 
uranium. 
Up to now Geiger counters and other 


Home Atom Laths 
re Coming 


By Kenneth wezey 


Author of After-Dinner Science 


No matter how boxes are shuffled, a 
lagged” one 


research. 
iger counter will identify the “ 


radiation detectors have cost real money. 
But research is bringing costs down. A 
Geiger counter you can build for less than 
$30 was described recently in Porutan 
Sciexce (March, 1950, p. 200). Inexpen- 
sive kits are now appearing on the market 
and ready-made counters are more widely 
available. Soon a toy maker will mass-pro- 
duce a practical instrument that'll sell for 
$18.50, and a whole kit for experimenting 
with atomic radiations for $42.50. 

To appear on the market this fall, the 
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GAMMA RAYS, 


radiations, go throug 


, here. But cut-glass dish blocks 
inum skillet them. Lead in the glass is eflective shield, 


A. G. Gilbert Company's “Atomic Energy 
Lab” will include a Geiger counter, spectro: 
scope, electroscope, Wilson cloud chamber 
spinthariscope, ‘radioactive standards and 
specimen ores, and materials for building 
atomic models, With it, any youngster—and 


his Dad—can actually do the experiments 


that led Becquerel, Crookes, Curie, and 
Rutherford into the atom. A preview of 
some of the stunts is shown on these pages. 


If there’s prospecting blood in you and 
nt places, the Gei 
counter might even help you discover 
uranium. If the ore is rich enough, the U. S. 
Government will pay you a bonus of $10,000 


you hunt in the rij 


4 guaranteed price per ton, “Prospect 


or Uranium,” a booklet prepared by the 
Atomic Energy Commission and the U.S. 
Geological Survey, and supplied with the 
kit, tells how to go about it 


BETA RAYS, high-v nas, penetrat 
thin sheet metal but are stopped by a hand 


ALPHA RAYS « atillations 


Solatharitoope. But chest Of taper stops ti The Geiger counter, resembling a small 


lunch box, is used to count beta and gamma 
rays. Every time such a ray hits the box, it 
goes right in, continues on through the 
shell of the Geiger tube, and momentarily 
i e low-pressure gas there, This 


a click to 


radioactive materials 


om the vicinity and a 


count ground radiation—the 


heard when no known 
This back 


subtracted 


types of radiation 
from radioactive substances can be detected 
with the Geiger counter. Let's start with the 
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most penetrating—gamma 
rays. These aren't conven- 
tional particles but are elec- 
tromagnetic waves similar to 
very short X rays, and travel 
at the speed of light. 

You'd hardly expect ordi- 
nary light waves to penetrate 
the bottom of a heavy cast- 
aluminum skillet, but gamma 
rays from the radium dial of 
your watch go through it as 
if it were clear glass. Prove 
it by supporting the watch 
about 9” from the counter, 
taking a count, interposing 
the skillet, and taking an- 
other count. The second will 
be only a few flashes less 
than the first. 

Oddly enough, a heavy cut- 
glass dish, which you can see 
through easily, may pass 
gamma radiations hardly at 
all. The glass contains lead, 
which is effective in cutting 
them off. That’s why lead is 
used as shielding around dangerously radio 
active materials. 

Beta rays, which are negatively charged 
particles traveling with speeds as high as 
160,000 miles a second, can sque 
through a thin sheet of aluminum, but can’t 
penetrate a quarter-inch of plastic or a half- 
inch of plywood. At atomic plants, safe 
shields against beta rays can therefore be 
made of transparent plastic. If rays that 


Atomic liquid-level indicator can be demon- 
strated with this setup. Radium-dial watch in 
watertight float is put into empty, waterproofed 


ike light waves, gamma rays diminish inversely with the 
square of the distance fro 
um-dial watch at various distances proves it 


the source. The count from a radi- 


reach the Geiger counter are purely beta, 
they can be cut off by interposing your hand. 

Alpha rays—heavy nuclei of helium atoms 
an be stopped by even a thick sheet of 
paper. They consequently can't get through 
the tube wall to affect a Geiger counter at 
all. But let them fall on the zinc sulphide 
screen of a spinthariscope-the little black 
tube shown at the bottom of the facing page 
—and they put on a spectacular show. Shot 


carton, As water is poured in, flashes of Geiger 


counter increase according ‘to inverse-square 
law. Height of water can thus bs calculated. 
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Wilson cl 


chamber dramatically traces path 
of alpha and beta 


particles by droplets of con: 


out at a rate of 10,000 miles a second by an 
exploding atom, each alpha particle hits the 
sereen with such tremendous impact that it 
creates a flash of Ii 

All three rays diminish inversely with the 
square of the distance from the source, the 


You can play prospector by using Geiger coun- 
ter to locate radioactive objects under board. 
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BETA CLOUDS 


aS 


GAMMA CLOUDS 


ed vapor. Ganuna rays, which are not trav- 
show up as irregular jiggles. 


particles 


same as light. You can test this principle 
best with gamma, because these rays go 
farthest and do not deviate from their 
course. If you support a radium-dial watch 
6 inches from the counter and take a read- 
ing, and move it to 12 inches away and take 
inother, you'll get about four times as many 
flashes or clicks at the first setting as at the 
second. 

is principle is used industrially to de- 
re the level of liquids in opaque, 
closed containers. A radioactive substance 
is placed on a float. The rise or fall of a 
liquid. can be calculated by reading a 
counter at the top of the container. 

Any physicist will tell you that the Wil- 
son cloud chamber is one of the most enter- 
taining gadgets in his lab. There’s a cloud 
ch: the Gilbert set. One of the old- 
est tools of the atomic physicist and still one 
of the most useful, it gives a startling visual 
demonstration of the effects of atomic rad: 
tions in action. Rays are caused to streak 
through supersaturated vapor above the 
surface of an ink-colored mixture of alcohol 
and water. As the rays plough through the 
vapor they ionize air molecules in. their 


path. Vapor condenses on these molecules, 
forming a telltale cloud track that traces 
the radiation’s course. END 


E rE: eae 
Combination Toybox-Table Set Saves Space 


Our little boy needed a toybox and a 
table-and-chair set, Since we had to watch 
space as well as dollars, we built the in- 
expensive combination illustrated above. We 
used %” plywood; X” stock might do but 
would be a bit light. The table top is cov- 
ered with linoleum and edged with chrome 


How-Grinding Fixture 


Cutsets and plane irons can be accurately 
hollow-ground on an ordinary wheel with 
the help of the fixture shown below. It's 
made from a hinge that slides on a K” rod. 
The rod is mounted on a U bracket that 
clamps to the regular tool rest. 

A strap is riveted across the hinge with 
%” spacers between. A bolt turned into a 
threaded hole in the strap secures the tool to 
be ground.—E. N. Horr, Cleveland, Ohio. 
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trim, Seats are topped with a layer of cotton 
batting and covered with waterproof imita- 
tion leather. 

The finished piece can be enameled or 
stained and varnished. Nursery decals will 
help brighten the appearance.—Claud C. 
Hurd, Columbus, Ohio. 


Saw Blades Stored Compa 


Exrna circular-saw blades kept on pegs 
or nails take up a lot of wall-rack space and 
can be hazardous. You can store them safely 
and compactly in a shallow drawer. Pro- 
tect the teeth by slipping each blade into a 

nila envelope—the heavy brown-paper 
ind. Cut off the flap ends, and mark the 
saw type on the outside of each envelope. 
—Will Thomas, Kenmore, N. Y. 


Plug Pulls Drill-Chuck Key 


Ir you've ever forgotten to remove the 
chuck key before starting your drill pr 
you know that the key may be slung with 
wicked force. After one close call I wired a 
receptacle in series with the motor, shorted 
a plug with a jumper, and tied the chuck 
key to the plug. Now I can’t start my drill 
press unless the plug is in the receptacle, so 
the key has to be out of the chuck.—Martin 
Berman, Cincinnati, Ohio. 


SIDEWALKS 


Wa ks are usually 4” to 6” thick. If used 
only as a walk, 4” is enough. If cars will 
drive over a walk, it should be 6” thick. 

Concrete can be poured directly on the 
ground if the soil is well drained. If it's not 
in a location where drainage is good, a 6” 
layer of coarse gravel or cinders should be 
laid down. In any case, use a tamper. 

Two-by-fours held in place by stakes 
usually are used as forms. For drainage, a 
walk should slope to one side about 4” per 
foot. Place one side of the two-by-four 
forms higher than the other to get a slope. 

In building a walk or driveway, you 
should provide contraction and expansion 
joints. Place 1” thick divider boards every 
4 to 6’. Pour concrete in every other sec- 
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Improve 
Your Home 
With 
Concrete 


tion. When these sections are hard enough 
to be self-sustaining, remove the divider 
boards. When concrete is poured in the 
remaining sections, the slabs will be suf- 
ficiently separated. 

A walk can be poured continuously— 
without waiting for every other section to 
harden-if you place strips of tarred felt 
inst each divider board. Pour concrete 
on both sides of the divider boards. Then 
pull out the dividers. The felt, made for 
the purpose and sold in most supply yards, 
stays permanently between the slabs. 

‘As vou pour the concrete, level it off with 
a strikeboard resting across the forms. Pass 
the strikeboard across the concrete with a 
sawlike motion. Several hours after the 
concrete is poured, finish it with a wood 
float to produce a smoother surface. 


HETHER you live in a small home or 

a big house, have an average yard or 
a broad lawn, you'll find concrete can make 
useful and decorative additions. 

Maybe you've never tried working with 
concrete. It's not too difficult. Follow the 
rules and start with some simple project— 
like making a flagstone walk. You'll have 
the hang of it before you finish the job. 

The tools you need are simple—trowels, 
measuring equipment, shovel, hoe, pail, and 
a mixing platform. The mixing platform 
should be watertight so you won't lose 
water through it during mixing. And make 
the platform roomy enough to work on. 

Accurate measurement of all materials— 
including water—is important. For water, 
you can mark the inside of a pail at different 
heights to indicate quarts and gallons. The 


FLAGSTONE WALKS 


A srmpce form for 
casting concrete flag- 
stones is shown at the 
right. You can vary 
this design to suit 
yourself, even making 
triangular stones. Or, 
you can dig irregular 
holes in the ground where the walk is to be 
and pour the concrete into the holes, 
smoothing it off with a wooden float. 

If you use a wooden form for your flag- 
stones, assemble it with screws so it can be 


LAWN CURBING 


You can give your front yard a neat ap- 
pearance—and at the same time stop soil 
erosion—by bordering it with low concrete 
retaining walls. 

Dig down to a solid footing for the curbs 
and, if you live in a severe climate, carry the 
curb down below the frost line. You can 
use the sides of the excavation as a form if 
the earth is firm. If not, you'll have to put 
in forms to the bottom of the excavation. 
Build the wall at least 6” thick. 

Be sure your forms are rigid and brace 
them well so they'll withstand the pressure 
of the wet concrete. Then you'll have a 
straight wall—one without bulges. To keep 
the sides of the forms evenly spaced, tie 
them together with spreaders. To obtain 


easiest way to measure sand and pebbles 
is in a bottomless box. Build the box with 
these inside measurements: 1’ deep by 2’ 
square. Inside the box draw lines 3”, 6”, 
and 9” from the bottom. When the box is 
filled to the 3” level with sand or pebbles, 
you have 1 cu. ft. The second level gives 
you 2 cu. ft.; the third, 3 cu. ft.; and filled 
to the top you get 4 cu. ft. 

Of course, you need lumber for forms. 
Concrete is heavy—from 180 Ib. to 150 Ib. 
per cu. ft. So be sure to build the forms 
strong enough and use plenty of bracing. 
Before pouring concrete, it’s a good idea to 
oil the forms. This makes removing them 
easy. Use a rag or old paintbrush and smear 
the inside of the forms with old crankcase 
oil. Another oiling mixture is equal parts 
of boiled linseed oil and kerosene. 


taken apart easily. You'll probably want to 
use it more than once. And oil the boards 
before each use. Mineral pigments often 
are mixed with concrete to make the flag- 
stones of different shades. 


smooth sides, thoroughly spade the con- 
crete next to the forms. The top of the 
curb can be finished flat or round. Mineral 
pigments may be added to give the curb 
a color harmonizing with your house. And 
don't forget to oil the forms. 
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Srams probably receive more wear than 
any other part of your home. Concrete steps 
are fairly simple to build, easy to keep 
clean, and they won't rot or sag. 

Be sure to make the rise of your steps low 
enough and the tread wide enough for 
safety and comfort. A good rise is 74” and 
a tread 10”. Build the forms of 1” or 2” 
lumber—2” stock is better—and brace them 
well so they won't bulge. 

‘Some of the space inside the form of out- 
door steps can be filled with rocks. Pour 
in some concrete, drop in rocks. pour more 
concrete, and top it off with a 6” layer of 
concrete. Using rocks will take up some of 
the space and save on concrete. 

Pour concrete to the level of the first step. 
Then spade and compact it. Pour the next 
step and spade it. Continue until you've 
poured all the steps. Let the concrete set 
and then use a wooden float to finish the 
steps. This will leave a smooth but slightly 
gritty non-skid surface. 

If small basement steps are placed on 
compacted ground or cinders, you don’t 
need to reinforce them. But use metal re- 
inforcing rods on wide or high stairs. 


‘A Poo dresses up any back yard—even a 
small one. You have a wide choice of sizes 
and shapes of pools. A design for a simple 
but attractive one is shown below. 

First step is excavating for the pool. No 
outside form is needed if the soil is firm and 
well compacted. If the soil is loose, both 
inside and outside forms are needed. Use 
20-gauge galvanized iron as a form where 
you want to curve the sides or ends. Rein- 
forcements must be used. Place supports 


across the top of the excavation to hold the 
interior form 6” off the bottom of the pit. 
You can fill the pool with a garden hose 
and empty it by siphoning, but plumbing 
connections are more desirable. Install all 
pipes before pouring concrete. In this pool, 
the overflow pipe also serves as a drain 
when you unscrew it at the coupling. 
Pour the concrete for the floor and sides in 
one operation. Then there will be no joints 
and less chance of leakage. Pour about 6” or 
8” of concrete at a time in the wall form. 
Spade and tamp it before pouring more. 
* Water in new pools 
may be alkaline— 
enough so that it may 
kill fish. First test the 
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water with pink lit- 
mus paper that youcan 
buy at a drugstore. If 
the paper turns blue 
when placed in the 
not safe for 

Change the water 
weekly until the paper 
remains pink. Then 
the pool is safe for fish. 


MIXING AND CURING CONCRETE 


Tne watertightness, strength, and dura- 
bility of concrete depend on the proper pro- 
portion of water to cement. The table at the 
bottom of this page gives you mixtures rec- 
ommended by the Portland Cement Associa- 
tion. It's a good idea to mix a trial batch 
first. You may find that the trial mix is too 
wet or too stiff to be workable. To correct a 
too-wet or too-stiff mixture, don’t change 
the proportion of water to cement. Change 
the proportion of sand and pebbles. Cut 
down on the sand and pebbles if the mix- 
ture is too stiff. If it’s too wet, add sand and 
pebbles slowly until you get a workable mix- 
ture. Concrete should be poured into the 
forms within 30 minutes after mixing. 

‘A workable mixture has two require- 
ments; it should pour readily and it should 
give you a dense concrete after spading and 
tamping. Each grain of sand should be 
coated with cement and each pebble coated 
with the sand-cement mortar. Spading con- 
crete as it is poured is important. This 
forces the coarse pebbles away from the 
form. Then you'll have a smooth surface. 

New concrete should not be permitted to 
dry out for a week or ten days. If concrete 
dries too quickly it does not harden prop- 
erly and loses strength. Walks, steps, and 
pools can be covered with straw or earth 
and kept moist by sprinkling with a garden 
hose. Lawn curbings and walls can be 
covered with sacks or canvas and kept wet. 


CONCRETE MIXTURES 
Kind of Job Wet Sond 
ev. ft. 


2% 


Foundations, footings, 
and walls that need not be 
watertight, lawn curbs. 


Measured amount 
went added. ‘This 

thoroughly mixed, 2. Required amount of 
pebbles is added. 3, Mixing continues until 
pebbles are evenly distributed. 4, Then cor- 
rect amount of water is added and mixed in, 


Wet Pebbles Sacks of Cement Gal. of Water 
ew. ft. 


4 


‘Watertight walls and walls 


above ground, Sidewalks, 
pools, steps, driveways, 
basement floors, porch 
floors, cisterns, 


Fence posts, flower boxes, 
benches, bird baths, work 
of very thin sections. 


1% 
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This desk was jammed behind a glass door be- 
cause there was no other space. It didn’t let 
the door open fully, and threatened the glass. 


How to Turn a 
Door Around 


By Harry Walton 


NY door that can’t be opened freely, 
without banging furniture or tangling 
with another door, is a candidate for re- 
hanging. When a television set just has to go 
into a certain corner, a longer sofa replaces 
a short one, or a refrigerator is squeezed 
to a spot where its opened door hits a 
kitchen door, rehanging may be the solution. 
But don't rush for the screwdriver just yet. 
There are only four ways to hang a door— 
assuming you don't invert it, which is rarely 
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BEFORE AFTER | 


Rehung this way, door has ample swing space 
and there is enough room to. walk by the de 
Door lock and hinges had to be swapped about, 


possible—and the other three may all be 

an the way it is now. Do you want 

to swing into the same room, or the ad- 

joining one, and from which jamb? Are the 
two door faces different in finish? 

By studying Figs. 1 to 4, you'll soon know 

whether your door can be rehung to advan- 


tage. Two of the changes shown (Figs. 2 
and 3) turn the door completely around. If 


one side is oak and the other off white, it 
will be a tough chore to refinish them. 

If a door could simply be pushed from 
one side of the jamb to the other without 
turning it around, the change from Fig. 1 to 
Fig. 2 or 3 could be made without reversing 
the faces. But as the lock stile is beveled for 
clearance, the bevel would slope the wrong 
way, and the arris would strike the jamb. 
as at A in Fig. 5. Planing it off to fit would 
leave a wide gap, as at B. A filler strip could 
be fitted to close this, as shown at C. 

Before deciding on such a compromise, 
better check the hinge stile. It’s often 
beveled too, and if so, reversing the hinges 


First step is to tap out the hinge pins, bottom 
one first, with door closed. Carefully lift door 


off the hinges with both hands, and set it aside 
in a safe place while you work on the casing. 


will bind the door as at D, Fig. 5. One way 
out is to set the hinge leaves in the old 
mortises, but on top of the unmortised strip 
as in Fig. 6. You may need slightly longer 
screws and, incidentally, the leaves that 
were on the jamb will now go on the door. 

Mounting the hinges this way will widen 
the hinge gap. It may be neater to plane 
the hinge bevel completely off, building up 
the lock stile with a filler strip. (New doors 
are fitted with 1/16” clearance all around.) 
These methods are compromises, but may 
serve if you want to avoid refinishing. 

If the door can be turned about, the 


If saddle is to be replaced, lift it with chisel 

nough to raise nails; then’ pull them, Stop 
strips on jambs went to the floor here. If yours 
fit over saddle, remove them first. 


switch from Fig. 1 to Fig. 2 is easiest of all. 
The hinges are taken off at the jamb only, 
new mortises are cut in the other jamb, 
stops are reversed, and the lock strike re- 
mounted. But to rehang the door as in 
Figs. 3 and 4, the hinges must be remounted 
on the lock stile and the lock on the hinge 
stile. 

When a door is rehung from the other 
side of the jamb, as in Figs. 2 and 3, the 
standard saddle or sill won't be under it. If 
you aren't fussy about looks or underdoor 
drafts, you can simply put up with the gap 
under the door. Often it’s not practical to 
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Drive chisel betw en jab and 
stop to open joint. Pry cautiou 
ly, chisel bevel down, full length 
of strip. If nails pull through, 
draw them afterward. Sand off 
paint feathers. 


8". Turn toy 
and na 
cate the: 


the old. 


move the old saddle to the other side, for 
the floor surface left bare when you shift it 
won't match the rest of the floor, and may 
show a gap. The neat answer is an extra- 
wide saddle. 

To get the width of the new saddle, 
measure across the jamb to the outside of 
both casings and add 1”. Any mill can make 
a saddle for you, or you can plane two wide 
bevels on a &” plank yourself. If the stops— 
those strips on the jamb against which the 
door strikes—go right down to the floor, the 
saddle will have to be notched around them. 
It's easier to cut the stops ¥” shorter and fit 
the saddle under them. 


New saddle should be 1” wider 


If stops reach to floor, cut off 


as far 
hinge edge as they were from 


Pencil hinge locations on old 
lock stile. Stand door in open- 
ing on old saddle, with chisels 
bencath to raise it within 1/16” 
of top. Stab both stile and jamb 
with knife to mark morti 


one, swap others, 
temporarily. Lo- 
rom the new 


The stops can be carefully pried off, inter- 
changed, and nailed back on in the re- 
versed position shown in Figs. 2 and 3. 
However, if you don't plan to install a new 
saddle under the door, you can leave the 
stops on and nail on narrow strips of mold- 
ing for the new door position, as in Fig. 7. 

To remount hinges on the jamb only 
ig. 2), rest the door on the old or new 
saddle, with chisels or wedges beneath, and 
mark the jamb mortises from the hinges on 
the door. In moving hinges to the oth 
stile, mark stile and jamb simultaneously 
with a knife. 

Should you chisel a hinge mortise too 


Close the old hinge mortises 


At Teast one stop will have to 
be removed to put the saddle 
down. Fasten it with finishing 
Then nail both stops on 
janently. Set all nails well 
elow the surface. 


than distance across casing, and 
same length as old. With door 
off, scribe across jambs as shown. 
Mark jamb width. Cut corners 
to fit around casing. 
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in both door and jamb with thin 
‘of wood cut to fit. Fill 
crevices and nail holes’ with 
putty or composition wood. 
Sand and repaint the jambs, 
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Gauge mortises same width as Start 
old ones on both door and jamb. 
Cut tops and bottoms with a 
Dack saw as shown, or with 
chisel cuts. Since chisel crushes 
wood, start slightly inside lines. 


apart. 


deep, put a cardboard shim under the leaf. 
If the mortise slopes because you've cut too 
deeply on one side or the other, a narrow 
strip of cardboard under the low side will 
remedy things. Run a strip of paper down 
the crack between stile and jamb to find just 
where a door is binding. 

Thin pieces of wood, the same thickness 
as the hinges, do a neater job of closing old 
mortises than putty or other filler. Glue or 
brad them in. Similar pieces will close the 
old lock mortise on the door and the strike- 
plate mortise in the jamb. A similar thin 
panel can be used to conceal the area un- 
covered by removing the lock escutcheons 


Remove knobs, spindle, and 
two screws in edge of door. Pull 
lock out of mortise. Take out 
screw holding cover plate, and 
flip over the latch bolt (arrow) 
to reverse the striking bevel. 


with dowel 


cutting _ mortises 
crosswise, chisel cuts about X” 
Clean out with chisel 
held lower, its bevel down. 
half of hinge to test the mortise 
for depth and flatness 


Close lock mortise with thin 
wood. After removing lock es- 
cutcheons, plug the round holes 

Por cover the entire 
with a thin wood panel or 
metal, painted to match. 


ttcy. 


with Mount jamb halves of hinges 
with one screw each, Hang door, 
tapping hinges into alignment if 
necessiry, Locate any’ binding 
point with paper as shown, Plane 
stile or fit shims to correct. 


Use 


(Fig. 8). If you're going to refinish the 
door anyway, you can plug the lock holes 
with a dowel instead. 

To reverse a common door lock, remove 
the single screw holding the cover plate. 
The latch bolt can then be lifted out (take 
care not to lose the spring) and flipped over 
so that its bevel will match the new position 
of the strike plate, which is simply turned 
over. The door stile is mortised for the lock 
by boring in from the edge and chiseling 
out. Bore from the face for the spindle and 
key. If this is too much of a chore, you can 
buy a new latch of the type that requires 
only two holes for installation. END 


Turn strike plate over to re- 
verse it, and mark out mortise 
through’ it, Bore overlappi 
holes; then chisel square an 
cut shallow plate mortise. Close 
old mortise as at right. 

— em: 
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Pliers Solder Joint Fast 

Tus new soldering tool grips parts to be 
joined, applies heat, and then holds the joint 
firmly till it’s cool. Two carbon jaws grip the 
work and a pressure switch in the handle 
turns current on and off. The carbons, con- 
nected to a low-voltage transformer, heat 
up instantly, so an average job can be done 
in two seconds. The device draws 250 watts 
while heating, but only 1 watt on stand-by. 
The Housing Foundation, Inc., New Lon- 
don, Conn. complete with trans- 
former, for 


Fan Made Safe for Children 

To sarecuarp our small children, I took 
our 8” electric fan off its base and boxed it 
as shown. The case has 4” mesh hardware 
cloth on the front and back. For mounting 
the motor, I took out two long bolts that 
run through the end bells and substituted 
still longer ones. 

The unit can be used as a window venti- 
lator by placing it on the sill, or as a heat 
circulator between two rooms in the winter 
by hanging it in a transom. It's also an ideal 
fan to carry in the car in warm weather 
for overnight use on tours, as the blades 
can’t be damaged.—Marion L. Rhodes, 
Knightstown, Ind. 
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antenna tower that can be 
adjusted in height from 20 to 47 feet may 
simplify TV installations in some fringe 
areas. The “Jack-Up” tower, made by Cam- 
burn Sales & Mfg. Corp., Battle Creek, 
Mich., is built in three sections and has a 
jack on top of the lower section that raises 
the other two. The jack and a release han- 
dle can be operated from the ground by 
cables. The tower can be installed on a 
roof or placed directly on the ground. It 
retails for about $60. 


Truck Previews TV Antenna 
Tuts mobile, truck- j a 


Br a 


mounted antenna 
gives customers a 
chance to look before 
they buy. The truck, 
containing a 70-foot 
telescoping mast, is 
used by Channel Mas- 
ter Corp., of Ellen- 
ville, N. Y., to demon- 
strate its antennas. 
Often several installa- 
tions have to be tried 
in fringe areas be- 
fore a suitable one is 
found. The mobile 
unit makes the tryouts 
inexpensive. 


Your Pocket 
Can House a 
4-tube Radio 


Homemade midget superhet will 
bring in everything on the dial. 


By Albert Rowley 
YOU, dort have to carry your portable 


radio this summer—you can wear it. 
Here's a homemade receiver that is just 
about the last word in midgets. It’s so small 
you can slip it into your shirt or trouser 
pocket and hardly know you have it with you. 

You might think that so tiny a set has to 
be a slipshod, one-tube imitation of a real 
radio. Not this one. It is a four-tube super- 
heterodyne that will pick up everything on 
the dial. Headphones reproduce the sound 
with good tone, fidelity, and volume. Inch 
for inch and ounce for ounce, this is a good 
bet in portables, 

If you've had a little practice in radio 
building, you can make yourself a midget re- 
ceiver just like it. The job does present some 

igid space limitations, so it is important that 

you work carefully and systematically. The 
first step is to collect all the parts, inc! 
the cabinet. Then plan the complete 
rangement, and drill all mounting and tri 
mer-adjustment holes before you solder 
single wire. 


It’s light as well ax small. Complete with bat- 
teries, the set weighs less than 14 ounces. 


Cabinet: Since the cabinet may deter- 
mine the arrangement, let's talk about it first. 
The one shown was made from a plastic 
dressing-table tray that came from the dime 
store. It's the kind women use to keep 
make-up articles separated. Compartments 
are molded right into the plastic. One three- 
section strip was sawed off and left-over 
pieces were used for a cover and mounting 
strip. 

The three tray compartments are perfectly 
suited to the three-part construction of the 
receiver. Even if you decide to modify the 
abinet you will find it easi 
set if you work on it by 

Section 1—Controls 
partment contains the p 


The top com- 
rts that tune and 


the IF mers with 
cellulos tape. Make 
sure that the prongs 


clear the sides of the 
cans. Transformer shield 
cans must be grounded. 
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The oscillator coil, at the end of the chassis 
strip, extends into the top compartment. The 
wall between is cut away to make room for it. 


adjust the receiver. They are shown by 
solid color lines in the diagram. A two-gang 
variable condenser (C1) is placed so that 
its tuning shaft protrudes through the top 
of the cabinet. When the plates are in 
mesh, the unit fits nicely in the 1%” cabinet 
depth. To make room for the plates to swing 
through the entire tuning range, however, it 
was necessary to cut away one corner of 
the cover as shown in the cabinet drawing. 

Other parts located in the tuning section 
are the on-off slide switch, two phone jacks, 
volume control (R4), and the homemade 
antenna coil (L1). The volume control is 
an extremely compact unit made for hearing 
aids. Its variable-resistor element is en- 
closed in the knob, so only the three con- 
necting lugs actually go inside the box. 

The antenna coil is the only non-standard 
part in the receiver. To get one small 
enough, you may have to make it yourself. 
For the core, use the powdered-iron slug 
from a standard iron-core antenna coil. Ex- 
amine any burned-out coils you may have in 
your junk box, and try to find a slug of the 
dimensions shown in the sketch. 

Wind 125 turns of No. 34 D.C.C. wire 
around this core. Fit the finished coil be- 
tween the slide switch and the variable 
condenser. 

Section 2—Chassis Strip: All the 
tubes and most of the small parts are as- 
sembled on a plastic strip that fits into the 
center compartment. The IF transformers, 
attached to the strip with self-tapping 
screws, serve as anchors for the peanut 
tubes, The 2G22 and 2E32 are taped to the 
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: 


left and right, respectively, of IF1. The 
2E42 goes on the right side of IF2. 

The two other major parts of the chassis 
strip, the 2E36 output tube and the un- 
shielded oscillator coil, L2, are mounted di- 
rectly to the plastic. 

A small, pencil-size soldering iron will be 
a big help in wiring the tighter corners. If 
you don’t have one, use a sharp tip in your 
regular iron. Take it easy with the solder. 
Some of the connections—especially to tube 
prongs—are so closely spaced that even a 
small solder blob may short them out. 

Wire all necessary parts and leads to the 
2E42, and then go on to the 2E36, the 


Wind the antenna coil on a powdered-iron 
core. Make the windings flat, and seal the coil 
with dope, nail polish, or cellulose tape 


ail 


frequency transformers for 
459 ke. Midget type 
‘Antenna coll (200 txt 
Unuhielded alrccore 


fe tubes, 2,000 to 
,000-ohm headphones, 


2E32, and 2G22 in that order. Remember 
that you don’t have a metal chassis to act as 
a common ground, so you'll have to inter- 
connect all grounds just as carefully as you 
do the B-plus or filament lines. 

Section 3—Batteries: You will know 
you're reaching the home stretch when you 
come to the battery compartment. This con- 
tains two 22%-volt miniature B_ batteries 
connected in series and a C-size flashlight 
cell. Since the small cell has to be changed 
fairly often, it should be clipped in, rather 
than soldered. Good clip contacts can be 
made by driving two ” machine screws 
through opposite sides of the cabinet. Bat- 


Remove the IF transformers fro 


by pushing back the retaining clips. Drill 
hole in the side of each can and a correspond- 


tery connections are indicated by the broken 
color line: 

Connecting the sections: The final 
stage of the wiring consists of running leads 
between the compartments. Don't forget to 
link the common points. 

You can use any pair of high-impedance 
earphones to pipe the sound from the radio 
to your ear. The very compact, single 
piece shown on the opening page is a Telex 
Earset of 2,000 ohms impedance. If you get 
one of these, be sure to purchase it with a 
matching crimped-tip cord for use with 
phone tips; the plug-tipped cord isn’t suit- 
able. END 


ing hole in the plastic strip. Attach transformers 
with  self-tapping screws, Screw heads and 
solder lugs can be seen in the photo below. 


Bushing Centers Drill. If you've 
ever spoiled a job by getting a hole off center 
in a shaft, you'll appreciate this trick. Braze 
older a boss alongside the top of a 
Jamp. Carefully fasten the block 
on the drill-press table with its V centered 
exactly under the spindle. Tighten the 
clamp on a piece of stock and drill through 
the boss for a bushing. You can make sev- 
eral bushings for various drill or use 
just one to spot the hole, changing after- 
ward to a drill of the desired Floyd R. 
McGuckin, Ridgewood, N. J. 


4995, 


Ball Forms Plug Gauge. Steel 
bearing balls can be had in many sizes, and 
since they're ground to very accurate di- 
mensions, I've found they make good plug 
gauges. I flare a piece of copper tubing to 
fit onto the ball, and soft-solder the ball to it. 
Then I flatten the other end of the tubing 
and stamp the size of the gauge on that— 
Robert J. Hood, Ashland, Ohio. 
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Split Nut Yanks § 

suader,” shown in Oxy-Acetylene Tips, a 
Linde Air Products Co. publication, re- 
moves studs from castings without harming 
the threads. Saw in half a nut that fits the 
studs, separate the halves by the thickness 
of the hacksaw blade, and braze a 1/16” 
steel strap across two outside corne: 
the nut on the stud and grip it with 
wrench, The nut halves will bind and turn 
the stud out, For stubborn jobs, weld on 
extra metal opposite the strap as shown. 


uds. This “per- 


Guiding Small Drills. Holes in the 
Nos. 60 to 80 range are hard to drill true in 
the lathe because the tiny drills lack stiff- 
ness. But this method does the trick, 

Grip the drill as short as possible in a 
headstock chuck. Clamp a piece of b 
stock in the tool holder; then feed the car- 
riage against the drill to make a hole in this 
piece. Being careful not to move the cross 
feed, put the drill in a tailstock chuck and 
the work in a headstock chuck or collet. 
Place the pierced bar near the work, and 
feed the drill through it to make the hole.— 
J. C. Magee, Schenectady, N.Y. 


V Block Checks Lathe Wear. To 
measure the wear on the ways of a lathe, 
place a V block on one way and a short 
dowel pin or other true round piece in the 
upper groove, Take a micrometer reading at 
the extreme right-hand end, and subsequent 
ones 2” apart up to the headstock. The 
variation in readings is the wear at the dif- 
ferent check points along the ways.—Jesse 
R. Lucas, Michigan City, Ind. 


Clamp for Drilling. With this de- 
vice on the drill press, you won't be tempted 
to hold work by hand because you're in a 
hurry or C clamps won't fit. It consists of 
two hardwood strips joined by carriage 
bolts. With it, flat stock of any kind can be 
accurately located and quickly secured. It's 
also handy as a stop against which to hold a 
drill-press vise, or a fence for routing or 
planing.—H. L. Campbell, Oak Park, Ill. 


Crank Speeds Chuck Use. When 
reversing chuck jaws, you can save time 
with a key crank made from a big carriage 
bolt. Saw off the head, drill through the 
square end for the cross pin of the chuck 
key, and tap for a setscrew. Turn a suitable 
ball, or chuck an annealed bearing ball and 
drill a 3/16” hole through. Shoulder down 
the threaded end of the bolt to a drive fit in 
the ball.—Joseph Tracy, Manhattan, N.Y. 


Flatiron Tempers Tools. After 
hardening small pins, punches, and other 
parts with a gas flame in our shop, we lay an 

upside down and set its 
at at 550°. We then put the h 
ened pieces on the sole of the iron, tur 
them slowly until the desired quenc 
color appears.—G. R. Wyatt, Dover, N. H. 


Washer Locks Depth Nuts. The 
depth stop nuts on my drill press often 
loosened after I had drilled a few holes. To 
end this nuisance, I ground off the sharp 
corners of a lock washer and put it between 
the two thumb nuts, which now stay locked. 
—F. E. Riley, London, England. 
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Goon tools are a short cut to good work, 
but some handymen discover short cuts 
the tool manufacturers never intended 
What's wrong here from a safety stand 
point? 

1. Drilling blind holes in a screen 
frame this way saves clearing off the 
workbench. 2. A portable electric saw 
quickly trims planks. 3. Husky tin snips 
will cut fairly heavy metal if braced 
inst the bench top. 4. The rip fence is 
handy as a gauge stop for cutting short 
pieces to identical size. 5. Pliers keep 
sheet metal from turning under the drill 
6. A shaft is smoothed by lathe filing. 


Answers 

1. The drill may skin the thumb, and may 
run through into the fingers behind, 

2, Since the plank is free to slide, the least 
that can happen is a crooked cut, the worst 
a dangerous slip of the saw. Clamp the plank 

3, As the blades snap through the stock 
knuckles will be pinched between the han- 
dies, Keep fingers inside the handle ey 

4. Pieces may jam between blade and 
fence. Use a stop that doesn't go as far back 
as the blade. 

5, The big drill will grab shect metal and 
yank it free. Riding up on the drill, it may 
whirl around dangerously. Clamp it down. 

6. The whirling lathe dog may smack your 
left wrist or elbow. File left-handed on the 

lathe. 
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Wrench Is Staple Puller 


A strove, simple, and long-lasting staple 
puller can be made by removing the mov- 
able jaw from the type of monkey wrench 
shown and drawing the tip of the fixed jaw 
out to a point. The point is driven through 
the staple and the handle used as a lever to 
extract it. The tool will stand rugged use. 
—E. V. Reyner, Townsend, Montana. 


Tweezers for Splinters 


Betrer than the 
usual needle for nab- 
bing splinters is a pair 
of stamp tweezers 
with the ends ground 
and honed to fine 
points. Keep the 
tweezers with a bottle 
of antiseptic by a rub- 
ber band.—Robert 
Hertzberg, Jackson 
Heights, N. Y. 


Plastic Needle Sews Burlap 


Tue handle of an old toothbrush, when 
cut to a point, makes an excellent needle for 
sewing burlap and other such coarse-weave 
material. You can put a point on the handle 
with a coarse grindstone, coarse paper on a 
belt or disk sander, or a medium file. To 

. make the eye, heat up the point of an ice 
pick or nail and bore through.—Mrs. W. P. 
Blissitt, Cedartown, Ga. 


- opposite sides of the 


Book Ends Made of Old Column 


A Base section from a dismantled colon- 
nade or porch column makes an attractive 
set of book ends when sawed in two. A 
thorough sanding and application of a stain 
and varnish produce a piece of work that 
will appear to be a lathe project, yet you 
will have done the job quickly and with 
little effort, Depending on the column you 
get, you may wish to fit filler blocks in the 
top, add sheet-metal bases, and weight the 
halves with lead.— Victor H. Lamoy, Up- 
per Jay, N. Y. 


Balloon Tires for Toys 


BALLoon-T1RnED 
wheels for toys and | 
models are easily made 
from hollow rubber 
balls. Bore a hole 
through the ball, place 
two large washers on 


hole, and insert a 
short metal tube in —- - 
the opening. Press the washers together to 
get the desired wheel shape and thickness 
and expand the ends of the tube with a 
punch and hammer. Rivet over the tube 
ends to grip the washers securely.—Frank 
Shore, Manhattan, N. Y. 


Save Acid in Solder Core 


Berore putting 
away a roll of acid- 
core solder, pinch the 
end of it with a pair of 
pliers. This seals it off 
and prevents the flux 
from leaking out. It 
makes a roll last longer 
and do better work.— 
Virginia Hanson, San- 
ta Monica, Calif. 


suty 1950 203 


rings 


HEREVER things turn, you need bea 

ings. Whether you're building a 
weather vane, a drag saw, or an HO-gauge 
locomotive, you must provide something for 
shafts to turn in. It may be nothing but a 
hole in a piece of wood, or you may need a 
tiny, precision ball bearing %” across the 
outside, Both kinds, and many others in be- 
tween, have their place. 
Wooden bearings. These aren't out- 
dated by any means, and will carry sur- 
prising loads. Big thrust bearings that take 
the push of ships’ propellers are still made 
of lignum vitae, the hardest wood known. 
You can make good wooden bearings 
from maple or other hard, close-grained 
wood. Bore the hole a close running fit for 
the shaft, across the grain. If you want to 


A small maple block forms both standard and 
bearing for this little film winder. Wooden 
bearings will do for much heavier duty than 
this if well made and thoroughly lubricated. 


take up for wear, saw from one edge to the 
hole and drill across this kerf for one or 
more take-up bolts, as in Fig. 1. Use wash- 
ers under the boltheads and nuts. Soak the 
bearing in oil or hot grease. 

Lined bearings. A durable bearing can 
be made in a softwood block by lining an 
oversize hole with a bushing, which may be 
a piece pf pipe or tubing, or a wire coil. To 
form a wire bushing, wind brass, copper, 
or bronze wire on a rod or mandrel the 
same diameter as the shaft, or even on the 
shaft itself. Holding the turns tightly to- 
gether, solder them on the outside. Remove 
the coil and push it into a hole bored in the 
wood, Wire bushings should be made extra 
long, as the load lies tangent to the wire 
and the bearing area is small. Large sleeves 
can be wound undersize and reamed to 
shaft size for more bearing area. 

A similar liner can be made by winding 
wire solder on the shaft, and simply fusing 
the turns together with a hot iron. 

Babbitt, a lead-tin alloy, has long bee 
used to line bearings, and is easily poured 
in the home shop. To make a babbitted 
bearing in a wooden block, bore the hole 
considerably larger than the shaft, and cut 
or file anchor slots for the metal (Fig. 2). 

Babbitt can be poured right around the 
shaft, so forming a bearing of the right size, 
but you have to hold the shaft properly 
lined up in the hole, and keep the poured 
metal from flowing out at the ends. The 
easiest way to do this is to pour the bearing 
in a vertical position as shown in Fig. 3. 
Heat the shaft a bit hotter than boiling 
water to prevent rapid chilling of the molten 
metal. Some mechanics coat the shaft with 
chalk or graphite for easier removal, or 


Wire liners for wooden bearings can be made 
by ding wire on a mandrel or the shaft it 
self. Turns are soldered together. If liner isn’t 
tight in the hole, tack wire ends fast. 
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TAKE-UP BOLT AND NUT 


NOTCHES ANCHOR 


KER 


HARDWOOD 


APPLY LOAD. ENO GRAIN 
AGAINST END 


GRAIN 


Q)) WOODEN BEARING 


Oj. CHANNEL 


Z(®) 


©) LOCATING CHANNELS 


apply oil and smoke the oiled surface. 

After pouring the bearing, carefully work 
out the shaft and clean it. Drill oil holes 
and, in long bearings, gouge oil channels 
where the load is lightest (Fig. 4). 

You can cast babbitt in a metal shell or 
housing the same way, but instead of cut- 
ting anchor notches, simply tin the inside of 
the bore with solder so that the babbitt will 
bond with it. In aluminum or other metal 
to which solder won't cling, cut coarse 
threads or slots to anchor the lining. 

Solid bushings. Bronze bearing sleeves, 
or bushings, can be bought in a variety of 
kinds and sizes. You can also buy bronze 
bearing stock for machining your own. 
Self-lubricating bearings, which need no oil, 
are usually porous in structure and satu- 
rated with lubricant. Split or slotted sleeves 
are used for adjustable bearings. 

Some sleeves have flanges, grooves, or 
pins to hold them in place, but most of them 
are pressed in. If a sleeve is a trifle under- 
size for a press fit, it can sometimes be made 
to serve by tinning the outside with solder. 
Pressing in a thin-walled sleeve may reduce 
its outside diameter so that the shaft won't 
fit. The answer, of course, is to ream it to 
size after it’s installed. If a bearing consists 
of two sleeves some distance apart, they 
should be line-reamed, that is, a long 
reamer should be run through both at once. 

Sometimes a tight sleeve can be inserted 
by heating the housing to expand its diam- 
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POURED BABB! 


Q)BABBITTED BEARING 


ADJUSTABLE PLAIN BEARING 6; <i 


COATED 
SHAFT 


STEELOR WOOD 


HOLE IN WOODEN PouRI! 


© PourING BABBITT 


Oversize 


SOLDER 
OR BRAZE 


BEARING PLATE 


BUILT-UP 
BEARING 


eter. Or you can shrink the sleeve itself by 
chilling it in a refrigerator or with dry ice. 

In machining your own bushings, try to 
turn the outside and drill or bore the inside 
at the same chucking, or else bore the inside 
and mount the bushing on a true-running 
mandrel to assure concentricity. 

Plain bearings. A clean, true hole in 


Babbitt bearing is 
poured in a metal hous- 
ing around the soot- 
coated shaft. Charcoal 
sprinkled over molten 
metal helps minimize 
formation of dross, Shaft 
is preheated to 250°. 


Self-<apping oil cups 
like ‘these “are. simply 
pressed into suital 
holes. Grooves inside 
the bearing help distrib- 
ute lubricant. ‘For long 
wear, cut grooves where 
Ioad ‘is lightest. 


OIL HOLE 


steel, cast iron, brass, and some alloys will 
make a serviceable bearing. Some excellent 
lathes have cast-iron spindle bearings. Prop- 
erly lubricated, they stay accurate for years. 
The porous structure of cast iron holds oil 
and makes it a good bearing material. 

To get a good fit for a shaft, drill the hole 
slightly undersize. Then bring it to size 
with a reamer, or with a second drill. To 


Hand lapping frees a close bearing fit to run- 
ning clearance. If the bearing isn't adjustable, 

‘only fine compound. Clean both the shaft 
und the bearing oF all traces of abrasive 


A felt ring seals the bronze beari 
post grinder against the grinding 
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provide for adjustment, saw a slot through 
to the hole and provide a take-up (Fig. 5). 

Substantial metal plates fastened to a 
wooden block by wood screws or by bolts 
will serve for light-duty bearings. The over- 
sized shaft clearance hole through the block 
forms an oil reservoir. For a longer bearing, 
a bushing or a piece of tubing can be sol- 
dered, brazed, or welded inside a hole in a 
mounting plate. Such a bearing can project 
outside the mounting block, as in the draw- 
ing, or can extend partly or wholly inside. 

Don't overlook the tapered bearing, long 
used in some lathes and milling mach 
The bearing and that part of the shaft within 


enough to have no wedging or binding ef- 
fect. Play en up by tightening a thrust 
collar to move the shaft endwise, into the 
bearing. In making such a bearing, bore it 
and turn the corresponding shaft taper at 
te me setting of the compound rest. 
aepin Plain bearings, tapered or 
ie ht, will fit better and wear longer if 
they're lapped to the shaft. Use a lappit 
compound to suit the metal—“soft' 
bronze or babbitt bearings, “hard” for cast 
iron. Spread coarse abrasive sparingly on 
the shaft and inside the bearing, adding a 
little oil or kerosene. Turn the shaft by hand 
and move it endwise at the same time. 
Tighten an adjustable bearing a little 
lapping continues. When the surfaces 
lapped smooth, clean off the coarse com- 
pound and follow with fine one. Add more 
oil, but not compound, until you finish lap- 
ping with oil alone. Then clean all parts 
thoroughly and re-oil. If a bearing isn’t ad- 
justable, be careful not to lap it to a loose fit. 


Antifriction bearings. The caveman 
who rolled a big log along across smaller 
ones invented the first antifriction bearing. 
Today’s include ball, roller, and needle bear- 
ings, of which a few are shown in Figs. 7 to 
18. You can’t make your own, but with a 
little care you can select and install anti- 
friction bearings in new gadgets, or replace 
worn ones in old. 

What kind of bearing to use depends 
largely on the kind of load it must carry— 
whether radial (at right angles to the shaft), 
thrust (endwise or parallel to the shaft), or 
a combination of the two. Broadly speaking, 
radial ball bearings are for radial loads only, 
with little or no thrust load. Ball or roller 
thrust bearings are for end thrust only, while 
angular contact ball bearings, tapered roller 
bearings, and spherical-angular bearings will 
carry both radial and thrust loads. 

Self-aligning bearings have races that al- 
low the shaft to run at a slight angle to the 
outer race. Shielded bearings are fitted with 
circular plates attached to one or both outer 
rings to keep out chips and dirt, but require 
lubrication, while sealed bearings have 
plates with gasketlike linings that retain 
lubricant for long periods. 

It’s common practice to make antifriction 
bearings a press fit on the shaft and a push 
fit in the housing bore, or to make the ro- 
tating race a press fit and the nonrotating 
race a push fit. If both were tight fits, ther- 
mal expansion might damage the bearing, 
while a light fit on a rotating shaft might 
let the inner ring turn and wear. 

In machining bearing seats, a ground fin- 
ish is preferable. When seats are merely 
turned or rough ground, the bearing rests on 
microscopic ridges, which in service are 
peened down, leaving the bearing loose. 
Enough of a shoulder should be left to align 
the bearing squarely on its seat. A low 
shoulder may let the bearing corner ride up. 
So may too large a fillet. It's good practice 
to turn a shallow, rounded undercut for 
clearance at the corner of the outer ring 
(Fig. 14). 

Preloading, as the name implies, means 
that the bearing is installed under pressure 
in the same direction as the applied load, 
usually by a thrust washer and nut. This 
removes end play and keeps the bearing 
from shifting under load. 

Installing antifriction bearings. 
Cleanliness is law in handling ball or 
roller bearings. Shaft seat and housing bore 
must be scrupulously clean; the least dirt 


Pivot bearings in this gyroscope are adjustable 
Slamped 


in threaded holes and with lock nuts, 
Sockets are first drilled, then reamed with home- 
le reamer not quite to the bottom. 


Oil won't readily coat y 
solvent-moist metal, so 
clean, dry air is useful 
for blowing out solvent 
after cleaning. Here 


hose is rigged over a 
can. Bearing is held so 
it can’t spin. 


may throw the bearing out of alignment. 
rings may be heated cautiously to 
about 250°, preferably over a lamp bulb, to 
make press fits easier. Be very careful to 
apply pressure evenly all around so as not 
to cock the bearing. If a hammer must be 
used, tap on a ring or a tube that fits the 
bearing race as shown in the drawing. 
Never hammer any part of the bearing di- 
rectly. To press a bearing on a shaft, apply 
force to the inner ring; to press it into a 
bore, apply force to the outer ring—in both 
cases pressing the ring that is in direct 
contact with the seat, as in Fig. 15. 

To clean antifriction bearings, soak them 
in kerosene or gasoline, brushing off exter- 
nal dirt. Never spin a dirty bearing in the 
fingers. Rinse washed bearings thoroughly 
in clean solvent. If you blow them dry with 
compressed air, be sure it’s free from mois- 
ture and dirt, and don’t let the airstream 
spin the bearings. Oil a cleaned bearing at 
‘once and wrap it in clean paper if it’s not 
to be installed right away. END 
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Chemical ane’ Boat Paint 


No Mone chipping and scraping paint 
from hulls if you use this new chemical that 
disolves the paint. It's a powder called 
Nelrem that's mixed with hot water (about 
165° F.) and then sprayed on the boat un. 
der 6 Ib. pressure. The Nelrem Corp... New’ 
York City, says it dissolves any  oil-base 
paint at the rate of 150 to 350 sq. ft. per 
hour—depending on the type of coating and 
the number of coats. Nonacid, noninflam- 
mable, it can be used on autos, furniture. or 
buildings, but not on linoleum or leather. 


Mere’s a Table 
for Your Cha 


You can relax while you work at this desk 
It can be built in an evening, used with a 
side chair or armchair, and folded flat when 
not needed. The layer of felt glued to onc 
side makes it ideal for card games. Then, if 
you want to write, you can tum the top over 
The 1” rails on three sides keep paper and 
pen from slipping off the top. 
he adjustable support is a strip of hard 
wood that's slotted for 16” as shown. At 
tach the leg to the tray with a 4” stove or 
carriage bolt and wing nut. Run the bolt 
through the hole in the edge strip and the 
slot in the leg—Roland Cueva, 
Beach, Calif 


Grille Cut in Drain Pipe 


To canny away rain water, this simple 
catch basin with strainer was made by cut 
ting a series of slots in the top of the 8” 
pipe that's used as the drain. 

The strips of metal left between the slots 
allow the lawn mower to roll over the drain. 
At the same time, the metal strips stop the 
entry of sticks and trash that might clog 
the drain and cause trouble. By cutting 
such slots, a buried pipe may be equipped 
with catch basins at each low point in the 
yard.—Elton Sterrett, Houston, Tex. 


z 
Se 


A small, outboard-powered skiff skims dry throu 


Aluminum Strips 
Make Splash Rails 


HE photo at the top of this page gives 

you an idea of the rough and tough wa- 
ter I can run in complete safety since I 
bolted aluminum splash rails to my 12’ skiff. 
Before, it was impossible—I shipped too 
much water, 

L used 1” aluminum bolts to tie the rails 
to my boat. If your boat is a wooden one, 
you may have to use longer fasteners. If 
you buy strips of aluminum angle that will 
project past the stern, you can use wire to 
pull them together at the stern. If you buy 


eet 
white water when fitted wi 


them just the right length, you can pull 
them in with a carriage bolt. 

Here's how I located the rails, I measured 
the distance from gunwale to keel at several 
points. Then I drew a line on the hull a 
third of the way down from the gunwales. 

Drill %” matching holes at 4” intervals in 
the 1” side of the angles and in the hull. 
Start bolting at the widest part of the boat 
and work toward the bow. Use a %” by 8” 
carriage bolt several holes ahead of where 
you're working. Tighten the carriage bolt 
inside the hull to draw the rail down and 
fasten it with the aluminum bolts. Then 
move the big bolt ahead. 

‘At the stern, loop a heavy wire between 
holes in the very end of the rails. Twist the 
wire with a spike to pull the rails to the 
boat's side. Then bolt the rails in place and 
hacksaw off the projecting parts—A. M. 
Chase, Wenatchee, Wash. 
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You can add power to your old push- 
lawn mower with this MidgeTractor. You 
remove the old handle, snap the unit in 
place, tighten a couple of bolts, and you're 
ready to chug over the lawn. 

‘An air-cooled gas engine drives it. One 
V belt carries the drive from the engine to a 
countershaft, another from the countershaft 
to a pulley between the double wheels at 


the rear. A clutch control runs up the 
handle. You turn the mower by lifting the 
rear wheels from the ground. 

Complete with a 1%-hp. engine, the unit 
sells for about $55. However, you can use 
your own gas engine or electric motor. In 
that case, the rest of the unit costs $30. The 
maker is LeJay Manufacturing Co., Minne- 
apolis, Minn. 


Rear Axle Provides Gears for Posthole Digger 


Sranrixc with an automobile, rear axle, 
arm welder can make a posthole digger 
like the one below. A tractor power take-off, 
fitted with a universal joint, drives the auger. 

Cut away the axle housing on one side, 
letting the axle extend 30” or more. For 
the auger, weld a conveyer or stoker screw 
to some 4” pipe. Slot the end of the pipe, 
hammer it to conical shape, and weld to the 
pointed axle shaft. Use a spacer to support 


res 


pee 


the pipe on the axle, and a grease seal to 
keep the lubricant in. The differential gears 
must be locked or the upper shaft fixed 
from turning. 

Cap the axle housing on the upper end. 
Fillet-weld the straps and braces in place. 
The adjustable upper arm consists of %” 
pipe telescoped in 1%” pipe. 

Drawings for the project were prepared 
by the Lincoln Electric Co., Cleveland. 
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Gunstock Camera Shoots 
Closeup Photos Far Away 


Ustnc this outfit, you really “shoot” 
photos. A gunstock against your shoulder 
keeps the camera steady as you aim the 
telephoto lens at a distant subject. Pulling 
a trigger takes the shot. 

You see the scene through a viewer 
called the Kilfitt Repriscope. It’s mounted 
between the telephoto lens and camera 
body. The optical system magnifies the 
scene and places the subject upright, with 
right and left sides in correct position. 

‘As you pull the trigger, tl ble release 
first operates a secondary cable, running 
into the side of the viewer. This swings a 
front-surface viewing mirror up out of the 
way. The cable then trips the shutter. To 
prepare for another shot, you return the 
mirror to viewing position by depressing an 
arrow-marked knob. 

The Repriscope can be used with four 
35-mm. cameras—Leica, Contax, Foton, and 
Ektra. It’s distributed by the Peerless Cam- 
era Stores, New York. 


Viewer Shows C 


Snown at right below is a viewer that 
gives you an inexpensive way of looking at 
color transparencies taken by the popular 
2K" by 24” cd Flip a hinged adapter 
and you ¢ it to view 35-mm. or 
Bantam (inset). An optically 
ground lens enlarges the image 1% times and 


lor Slides of Diff: 


t Si 


gives a third-dimensional effect. Listed to 
sell at about $6, the viewer is a product of 
Brumberger Co.. Inc.. of Brooklyn, N.Y 
This company also makes the other slide 
accessories shown at The previewer 
gives a quick look at 35-mn. slides before 
you project them. 


Mere’s How You Can 


Build a Case 
for Your Camera 


aN OLD brief case or handbag will often 
yield enough leather for a case tailored 
to fit your camera. Even parts of shoes and 
gloves may come in handy. Ordinary shoe 
dyes will even up color variations. 

‘The case shown here is the popular ever- 
ready type. When the fasteners are un- 
snapped, the cover flap drops out of the way 
so you can take a picture without removing 
the camera from its case. An aluminum fit- 
ting under the case lets you detach the cover 
quickly whenever you want to. Snap fasten- 
ers could be used here if you don’t have 
metal-working facilities. 

Cut and fit cardboard around the camera 
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sather scraps bought at a le: 
used to make this ¢: special locl 
nits quick removal of cover when desired. 


in the shape of the various case elements. 
Four or five separate pieces are required. 
You will want a velvet or other soft lining 
inside, so allow for this in the cardboard 
patterns. 

You can cement the lining to the leather 
pieces before assembly, but you'll probably 


Spring tension against the !4”-diameter pins keeps the 1” notched cover rods locked in place. 
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Cardboard patterns fitted to the camera help 
cut leather. Cut the patterns big enough to 
allow for bending and the lining. 


find it better to wait until all the seams are 
complete. The leather pieces can be joined 
by cementing, sewing, or both. 

Sear the leather edges lightly with a 
soldering iron and then rub with a cloth. 
This produces a smooth finish and rounds 
off the edges. Some exposed edges in the 


Lens recess was made from an aluminum gela- 
tin mold. The bottom of stepped mold (lower 
left above) was cut off. Edge of other piece 


removed or attached by pressing in the 
push-button plugs and pulling out or inserting 


notched rods. Base has two tripod sockets. 


Sew on the bottom after fitting the main part 
around camera. Punch holes first with an awl. 
Use a strong thread—silk, nylon, or lin 


body of the case shown were protected with 
aluminum cemented with Pliobond. Install 
snap fasteners to keep the flap closed. 

A front-flap recess to cover the lens can 
often be fashioned from a ready-formed cap 
or cup as suggested in the accompanying 
photos. Cement protective velvet over the 


was then snipped, and tabs bent out as above. 
Fine wire was run through drilled holes to keep 
it in place, Cemented leather disk closes the end 


£36" STRAP 


Metal slides fitted as shown make strap adjust- 
able. Strap ends are riveted to bottom of case 
and pass under loops sewed to the sides. 
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A wire frame for close-up photos attaches to 
metal base after cover is removed. Used with 
supplementary lens, frame outlines picture area 
and marks the point of sharpest focus. 


wire stitches on the inside surface, and check 
to be sure nothing can scratch the camera. 

The aluminum fitting on the base of the 
case holds the camera in, provides quick re- 
lease of the cover, and also holds a wire 
focusing frame. An “exploded” photo on a 


previous page shows its parts. Note that the 
cover is held to the aluminum base by two 
notched rods that fit into holes in the side 
of the block. With the cover attached, the 
notches are engaged by two release pins 
held out by spring pressure; when you want 
to take the cover off, light pressure on the 
two release pins frees the rods. Tiny, filed- 
down screws engage grooves in the release 
pins, keeping them from falling out and 
preventing them from turning. 

The advantage of the split mounting for 
the knurled thumbscrew is, of course, that it 
enables the thread to be larger than the hole 
around the neck of the screw. This keeps the 
screw from dropping out when you loosen it 
to remove the camera.—Walter E. Burton, 
Akron, Ohio. 


Cut-Film Holder Takes Six Shots at One Loading 


gazine announced by 
enables you to take six shots 
ion. At present it’s available 


Graflex, Inc. 
in quick succe 
only for 24” by 3%” camer: 

No larger tl a film adapter, the 
Grafmatic Film Holder fits on the camera 
back like a conventional holder. To prepare 
for an exposure, you turn the slide lock, pull 
out the slide, and immediately reinsert it. 
While the slide is out, a spring pushes a 
sheet of film ahead of it—ready for exposure. 
A red dot appears on the magazine back, 
showing the film is ready. 

After making the exposure, you hold down 
the drawer latch and pull out the handle. 
This pulls out the entire drawer, containing 
the unexposed films, and allows a spring 
to force the exposed sheet into the back of 
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Exrosuee 
COUNTER 


the case, For another exposure, pull out 
and insert the dark slide as before. 
The film holder sells for about $16. 


Gooseneck Positions Reflector 

Witt this goose- 
neck attachment, I can 
swing my flash reflec- 
tor to any desired 
position. A hole was 
drilled in the camera 
box and the gooseneck 
attached with a bolt 
and wing nut, The re- 
flector clamps on the 
lamp socket.—W. C. 
Vestal, Redlands, 
Calif. 


You Can Take 
Shade with You 


Hs an inexpensive, easily built 
shelter for beach or camping. It 
protects you from sun and wind, does 
duty as a dressing room, and folds up 
neatly for carrying. No special racks are 
necessary to haul it in your car. 

Pegs for hanging up clothing and 
pockets for small articles are provided. 
A one-legged table with a top of 1” wa- 
terproof plywood keeps food and bev- 


erages up out of the sand. The leg of the 
table is pointed so it can be shoved down 
in the sand to hold the table steady. 
Each corner and the two guy ropes are 
firmly anchored with stcel stab As- 
sembly of the frame is shown. The three 
struts on each side are bolted at the low- 
er front corner. Crown beams fit over 
steel pins. 

Striped awning cloth makes an attrac- 
tive covering. One of the drawings shows 
how to cut it. Grommets are put in where 
indicated and cloth straps provided for 
holding up the rolled front wall, 

en you're ready to start for home, 
tie the struts and beams to the bumper 
of your car. Stow canvas, stakes, and 
table in the trunk compartment.—Hi 
Sibley, Nuevo, Calif. 


Make That Toy 
Really Sail 


‘OW-COST toy sailboats look seaworthy 
enough when you see them on a store 
counter. But it's another story when they're 
sailed in a lake. To their small owners’ dis- 
may, they usually are tipped over by the 
wind, or else they sail aimlessly in circles. 
But with a few changes to compensate for 
bad design, the toy boats can be made to 
skim smoothly across the water. You need 
an 8-02. fishing sinker, a short length of 
brass tubing, and a piece of cord. 

Pull the rudderpost out of the rudder and 
reverse it so the tiller points astern. Ream 
the rudderpost hole in the deck so the brass 
tubing will fit it. The rudderpost should be 
able to turn freely inside the tube. 

Tie the mainsail to the mast and boom at 
2” interval: keops the wind from 
ail. Fasten the sinker to 


Thi: 
spilling out of the 
the keel as shown, Then place a block of 


Sinker is slotted three-quarters of its thickness. 
‘Three 5/32” holes are drilled in keel as shown, 
and sinker then is slipped over keel 


reversed and rudder soldered to rud- 


t in new position, Brass tubing through 
lets rudderpost turn freely. 
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Seaworthy sailboat is launched, With new rad- 
der and tiller arrangement, toy ship will s 
straight course and is hard to capsize. 


wood against the front of the keel and drive 
it back to within 4” of the rudder. Now the 
boat rides with bow slightly raised. 

With this rudder arrangement, the boat 
sails a straight course. Wind fills the main- 
sail, causing the boat to head up into the 
wind. But the boom pulls the tiller over and 
the boat falls off again and keeps on course. 
—A. C. Kubitz, Millbrae, Calif. 


Sinker is tapped lightly and evenly on both 
sides of heat? This forces lead of sinker into 


+ is stopped by two brads 3/16” 
on eacl of tiller and %” back of rudder- 
post. Cord is tied between tiller and boom. 
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Rack Carries Glasses. 
Coasters. and Napkins 


Tms combination drink server is a boon 
to any informal party. Holding half a dozen 
tall glasses, the tray also has a handy center 
compartment for coasters and napkins. Mak- 
ing it is only an evening's work. 

Use 4” plywood to make the bottom, 
sides, and glass retainers, and #” hardwood 
for the handles. For the bottom of the 
coaster tray cut a 5%” by 3 15/16” sheet of 
thin brass, copper, or aluminum and bend it 
into a half circle. 

Assemble the coaster holder separately, 
and tack a thin wood strip to each side. Saw 
corresponding slots in the large sides so the 
coaster tray will be free to slide up and 
down. Its weight will hold the napkins in 
place. Sand each piece individually and 
assemble the rack with glue and brads. 
nish it with a waterproof varnish or 


amel.—J. Brumfield, Philadelphia. 


Cut-Down Exlevcle Becomes a Two-Wheeler 


My youncster had reached that in-be- 
tween stage where he'd outgrown his old 
tricycle but wasn’t quite ready for a bike. 
I put him back on wheels with the low- 
slung, easy-to-ride bicycle shown at the left. 
It is made from the old tricycle, the front 
fork and axle of a standard bike, a 10” 
rubber-tired ball-bearing wheel, and a 
couple of cones, washers, and nuts. 

The sketch shows how I mounted the 
wheel in the fork, using the cones to center 
the standard %” bicycle axle within the 1” 
inside sleeve of the new wheel. I left about 
1” of tube at the end of the fork, sawed off 
the tricycle frame, and inserted the tube 
into the frame. After lining up the wheels, 
I welded the frame and fork together.— 
Edward H. Roberts, Moline, Ill. 
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Now You Can Pateh Metal 
With a Brush or Knife 


‘OLD metals that are applied with a 
brush or knife can be used for almost 
any metal-mending work around the house. 
You also can use them on wood, plastic, or 
other surfaces without heat or special tools. 
You can build them up in layers to make 
patches of any thickness. While soft they 
can be molded; after they are hard, they 
can be machined, ground, or drilled. 
These plastic metals—aluminum powder 
mixed in vinyl-resin binders—will withstand 
extreme cold and above-boiling heat; they're 


pre's How to Do It 


brush for 


dip it it 
soften. it, 


over the 


coarse 


surface. 


heavy 
with solvent. 


finish, 
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1. The household kit, 
left, contains a roll of 
fiber used for bridging 
large holes, cans of met 
al paste and solvent, a 

applying 
paste, and sandpaper. 


roughen the me 
improves adhesion. 


3. Cut a fiber patch, 
solvent to 


irmly to metal. 


4. When fiber is dry, 
feather the edges with 

sandpaper to 
make the patch blend 
into the 
metal, Don't smooth the 


5, Apply several layers 
of the metal paste with 
a brush or knife till the 
tch has desired thick- 
If paste is too 
to use, 


6. File and sand the 
new metal to as 
The patch will 
be practically invisible 
and should 
as the cleaner itself in 
normal use. 


waterproof, rustproof, and can resist pres- 
sures of 150 pounds a square inch, 

Modem plastic metals have been used 
for several years by industry. They are now 
coming out in kits designed for the home 
handyman. One such kit, called Met-L-it, 
made by the R. M. Hollingshead Corp., 
Camden, N. J., is pictured in photo 1. 
Steps in a typical repair job are shown in 
the photo-sequence below. Some of the 
other applications that are possible are il- 
lustrated on the opposite page. 
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ong 
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surrounding 


thin it 
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last as long 
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Sandpaper in Liquid Form 

Nor a paint remover, Liquid Sandpaper 
acts like a very fine abrasive paper. It 
cleans and prepares painted wood, metal, 
and plaster surfaces for refinishing. Applied 
with a cloth, a light wiping does the job 
instead of the hard rubbing you would need 
if you used sandpaper. On natural wood- 
grain finishes, the maker—General Liquids 
Corp., Baltimore—recommends that you use 
steel wool saturated with the product. 


Ash Tray for Tile Walls 


No screws, bolts, nails, or other fasteners 
are needed to attach this ash tray to any 
wall-tile, glass, wood, or metal. A plastic 
adhesive binds a clip to the wall. The re- 
movable ash tray fits on the clip. This 
method of attaching the tray is especially 
handy in tile-walled rooms—such as the 
bathroom. It eliminates drilling the tile. 
The chrome tray is priced at about $2 by 
Household Aids, Inc., of Rochelle Park, N, J. 


Rollers Substitute for Sash Weights 


Bort of the easy-to-install gadgets pic- 
tured below take the place of sash cords and 
weights by pushing the window against the 


frame. 
A 
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Top picture shows the Window Check. 
made by Paul C. Wells, San Diego, Calif. 
It's a roller on flat spring steel. Two screws 
hold it to the sash. 

The Sash Snubr, made by Verb Manu- 
facturing Co., Coffeeville, K: is shown 
in the drawing. It's a stainless-steel holder 
and spring that exerts pressure on a 
thetic-rubber roller. It may be installed in 
the sash or in the window frame. 

Both devices hold a window in any posi- 
tion, and both stop window rattles. 


Double-Duty Hose 


Screwep to the end of your garden hose, 
this nozzle serves as a lawn sprinkler or— 
with the sponge-rubber pad—as a car wash- 
er. Both are manufac- 
tured by Molded Spe- 
cialties, Inc., of Cleve- 
land, Ohio. As a car 
washer, it's a water 
saver. The instant you 
release pressure on the 
trigger, the water is 
shut off. If you want 
a constant stream—for 
Jawn spray or other 
purposes—you just 
snap a lock ring over 
the trigger. 


zzle 


Clothes Washer for Camp Use Built Like Churn 


Ts hand-powered washer is a natural 
for camps and other places that lack elec- 
tricity and plumbing. You can make it in 
half an hour from scrap materials. 

Cut a wood disk to fit loosely in the bot- 
tom of your biggest pail. Bore a dozen %” 
holes in it and nail on a pair of %” cleats 
to space it up from the pail bottom. Round 
off the corners of a square piece of wood, 
bore about four 1%” holes in it, and screw it 
securely to a short cedar pole. 

To use, put the disk in the pail, add warm 
soapy water, toss in the clothes, and work 
the plunger up and down for a few minutes. 
—Hubert V. Coryell, Pasadena, Calif. 


The Height of 
QGrgenuity 


Serew Tightens Hose Clamp 


Fon quick initial engagement, this hose 
clamp uses a hinge principle. When the 
serew is swung out, the free end of the 
clamp is inserted and pulled through finger- 
tight. Then, for fast take-up after the clamp 
is in place, the gear-type screw is tightened. 
The clamp may be installed before or after 
hose assembly. It’s made in five sizes by 
the Actus Corp., Mt. Vernon, N.Y. 


Cleaning the bottom of my cabin cruiser 
was always an expensive operation until I 
hit on this method. Now, instead of haul- 
ing the boat out of the water, I clean the 
bottom while the boat is at anchor. What 
do you think I do? 


Vacuum Cleaner Blows Forge 


For hammering out 
pieces of hard- 
Ware, you can assem- 
ble a satisfactory forge 
from a 1-gallon 
can and your w 
vacuum cleaner. Dish 
in the end of the can 
and punch it full of 
holes. Cut a hole in 
the side to fit the 
tapered end of the 
vacuum-cleaner extension hose. Place the 


Across the top of a stiff-bristled, street- 
int | sweeper's broom, I lash a big, empty can, 
fe’s The can is tightly stoppered so no water 
can enter Then I climb into a small boat 
and scrape the bottom of the cruiser with 
the broom The air in the can forces the 
broom up against the bottom of the boat.— 
P. C. Pfeiffer, Great Neck, N. Y. 


hose close to the exhaust outlet of the cleaner 
adjusting the position for the air volume 
needed. Connect the hose directly to the 
outlet if you want a strong blast. Make a 
small fire with soft coal and charcoal— 
A. A, Abbatiello, Oak Ridge, Tenn. 


Split Carton for Photo Tray 
Cer lengthwise down along the middle, 
milk cartons will quickly provide you with a 
set of emergency photo trays for processing 
2K” by 3X” or smaller contact prints.—Isaac 
Frank Garcia, Manhattan, N.Y. 
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Shop Table 
Handles 
Many Jobs 


Table is easily portable for jobs indoors or 
out, At right, it’s being used as a workbench 
for a screen repair and repainting job. 
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By Roland Cueva 


ERE’S a sawhorse that’s more than just 

a horse. You'll find it’s a regular mule 
for work around your shop. The table top 
is adjustable in height from 27” to 45”. A 
powerful pipe clamp holds it in position. 
With it set to bench-saw height, you can 
handle large work singlehanded. Or you can 
use it for a gluing and assembly table, an 
auxiliary workbench, for cutting patterns, 
painting, and wallpapering. Move it out- 
doors for back-yard barbecues. Or remove 
the top and you have a fine sawhorse. 

Cost of materials runs about $6, including 
pipe and fittings. The lumber need not be 
new and is all standard size—one-by-six, 
two-by-four, and four-by-four. Start 
gluing up four 1” by 6” boards 4’ long for 
the top. They should be splined or doweled 
together for strength. Two cleats are screwed 
to the underside of the top. 

The backbone of the unit is the four-by- 
four to which the two-by-four legs are 
bolted. The top ends of the legs are cut to 
a 24° angle and the bottoms to 66°. A 1” 
by 6” gusset is nailed to each pair of legs. 

Take care when drilling the 1%” vertical 
and horizontal holes. These must be abso- 
lutely plumb or the table won't be level. 
The pipe must fit snugly in the holes in the 
bearing plates, yet must slide without bind- 
ing. A welding shop made up the plates for 
the table pictured here for 50 cents. 

The pipe flange that’s screwed to the 


SCREEN DOORS 


In your worl table is like extra pair of 
hind feng Wing work. Hers apt 
ing one end of door that's b 


side of the four-by-four must be tapped 
through to remove the taper in the threads. 
A short piece of pipe—threaded on one end 
~and the X” iron rod complete the clamp. 

‘A plumbing shop can supply all the pipe 
and fittings for the underside of the table 
top. The flanges, nipples, and elbows are 
put together first. Then the two horizontal 
pipes are turned into the elbows. These 
should be 15” long, including the threads. 
After these are turned into the T, thread the 
standard into the bottom of the T. Turn up 
all joints as tight as possible. The whole 
assembly then is placed on the underside of 
the table and the flanges screwed to the 
cleats. END 


Screen and storm doors often do not close 
properly because their spring hinges lack the 
necessary tension. Hinges are adjustable for 
tension if they have holes around the col- 
lars. Insert a nail in a hole and turn the 
collar until the stop pin is freed. Replace the 
pin in a hole farther from the nail and allow 
the collar to turn back. 

If the spring is broken or too weak, re- 
place the hinge or install a screen spring 
inside the door, maintaining some tension 
even with the door closed. Be sure to turn 
the hook openings downward or inward to 
keep them from catching and tearing clothes. 

Aspring installed at the top of the door helps 
if the upper corner is sprung. To remedy the 
tendency of old doors to bow, install an in- 
expensive butt hinge at the center 
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Crossbow its the Bullseye. 
This target crossbow shoots an arrow with 
enough force to rip through a thousand-page 
phone book. It was built by Tracy L. Stalker, 
of Flint, Mich., who has this to about 
the bow’s accuracy: “Shooting from a muz- 
zle and elbow rest, I have repeatedly made 
Linch 8-shot groups on my 45-foot home 
range.” 

A special feature is a safety block that 
engages automatically when the bow is 
cocked. The bolt can’t be fired until the 
safety is flipped to off position. The rear 

ight justable for windage and eleva- 
tion. No jack or other mechanical device is 
used in drawing the string. 

The stock and lock mechanism are carved 
from walnut, maple, and mahogany. The 
bow is laminated from strips of osage orange, 
hickory, and maple. 
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CRAFTSMEN 


AT WORK 


pwers Rapids 
crasher. Air power rock- 
ets this 16 
the water at speeds up to 48 
m.p.h. A light airplane engine 
and a paddle-blade prop fur- 
nish the push. The engine is 


speedboat over 


flanked by an air rudder and 
a protective screen, L. R. 
Kauffman, of Grants Pass, 


Ore., built the boat to run 
rapids and nay 


shallow for 


ginte water too 
n outboard. 


s 


Tiny Motors. Two new candidates for 
the title of world’s smallest motors are pic 
tured above. The mammoth object on the 
left is a penny matchbox. Johann Schoissen- 
geier, of Karlsruh, in the U.S. Zone of Ger- 
ma Je both motors. He reports that 
the larger one weighs 1/15 ounce and runs 
at 3,000 r.p.m. on 1 volt AC or DC. The 
smaller motor is said to weigh 1/50 ounce, 
needs ¥ volt, and delivers 4,000 r.p.n. 


Builds PS Engine. William Bowker. 
of Cedar Rapids, Towa. built the midget 
gasoline engine pictured below. Bowker de- 
voted about 350 working hours in a high- 
school machine shop 
to the job. It was 
made without cast- 
ings, has a compres- 
sion ratio of 15 to 1 
and a speed of 13,- 
000 r.p.m. The crank- 
shaft is mounted on 
ball bearings. Plans 
came from PS of June, 
July, and August, 
1946. 


New KODAK SKYLIGHT FILTER — warm up your color scenes, taken 
in open shade and on overcast days, with this new filter. 
(Requires no change in normal exposure.) Also decrease bluish cast 
in mountain and marine color pictures, snow scenes, distant 
landscape shots. Available in series IV, V, VI, VII, and VIII 
at tachment sizes, as well as in 

ch ge im squares. 


black-and-white shots, you'll find the medium 
“2 just what the picture 


tone in blue sky, 


n more vigor and contrast 

in bled ites, it's the deep yellow 
KODAK You'll get beautiful 

results in seascapes, where it darkens both sky 
and water. Also excellent for striking studies of 

architectural subjects 


, you'll like the KODAK 
d foliage in black-and- 
ering rest of seen 


white pictures without 


And for the most dramatic shots of all, it’s the red KODAK FILTER A, 
It darkens blue skies with a startling effect. And with Infra Red 
Film you'll get the most 
white foliage, 


mazing pictures you ever saw— 
black skies—terrifie cont 


Kodak Filters described above, in series 


sizes, from $1.60. See them at your 
Kodak dealer’s, 


Eastman Kodak Company 
Rochester 4, N. Y. 
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Before you buy any 


Free Ibpage booklet 
‘on SHOPSMITH brings you complete de- 
falls and specifications, Send coupon below. 


YOU HEAR LOTS OF TALK nowadays about multi- 
Purpose power tools. And no wonder! The larg- 
est selling power tool in America today is a 
multi-purpose tool. It’s SHopsMaTH! 


SHOPSMITH OUTSELLS BECAUSE IT OUTPERFORMS. 
With SHoPsMITH you can do more jobs, actually 
do better work, than with any $500 combination 
of saws, sanders, lathes and drill presses. Yet 
SHorsmitH, complete with motor, costs only 
$199.50 (without motor, $169.50). 


SHOPSMITH OFFERS YOU: Hairline accuracy. Tre- 
mendous capacity. Quality features found only 
in the most expensive professional-type tools. 
Important savings in money and space. 


YOU GET ALL THESE ADVANTAGES with SHOPSMITH 
And while it may take as much as one minute 
to change from one tool to another, you can 
often save hours on any one job. 


THAT'S BECAUSE SHOPSMITH IS VERSATILE! You 
have the proper tool, simplified adjustments 
and ready-made jigs for difficult or unusual 
yperations, many of which are impossible with 
single-purpose tools. Yes, you actually save 
time with SHOPsMITH! 


YOU GET THE FACTS—complete, detailed speci- 
fications—in an attractive, 16-page, illustrated 
booklet. It's free! Your nearest Montgomery 
Ward, leading department or hardware store 
presents SHOPSMITH for your inspection. Send 
the coupon today for the facts! Then see 
‘SHOPSMITH and compare! 


SHOPSMITH, Dept. 12 
12819 Coit Rd., Cleveland 8, Ohio, OR 

417 Montgomery St., San Franelseo, Calif. 

send me a free copy of the SHOPSMITH book- 
ts fell me where I can see SHOPSMITH 
jemonstrated. 


Gus Earns a Holiday 
[Continued from page 173) 


motor. “That gasket come with the block?” 
he asked. 

“No, we bought that. Dave got it down 
at the crossroad service station.” 

“Mr. Littlefield,” said Gus, “I think we've 
stumbled on your bum main bearing.” He 
grinned as he picked up the gasket. “Got a 
sharp knife and a file?” 

Puzzled, Ken and Dave watched the old 
garageman go to work on the gasket, as he 
carefully enlarged each hole that fits over 
the cylinders about a quarter inch. Then, 
putting the gasket back into place on the 
motor block, he said, “Now let’s get that 


| head back on and see what happens.” 


Still puzzled, Dave and Ken did as 
directed. 

“Now start her up,” said Gus when they 
had pulled the last bolt up tight. 

Ken stepped on the starter and all three 
cocked their ears toward the hood. There 
wasn’t a sour note. The engine purred. 
Ken raced it, still no noise. He idled her 
down, not even a tiny knock. 

“Well, I'll be darned,” exclaimed Ken as 
he switched off the ignition and slid from 
under the wheel. “Purrs as purty as a 


ki But I still don’t get it.” 
“Frankly, I didn’t get it either,” admitted 
Gus, “until 1 saw that gasket. Then I knew 


you'd made the understandable mistake of 
not realizing that a regular size gasket 
doesn’t always go well with rebored cyl- 
inders and over-size pistons. That gasket 
had just enough of a lip extending over the 
rims of the rebored cylinders to be hit by 
the pistons everytime they came to the top 
of their stroke. The resulta noise that 
sounded like a knock.” 

As Gus drove back to town late that 


| night, he was pleasantly happy and pleas- 


antly tired. He'd had good fishing, he'd had 


| an extra-special dinner, and he'd been able 


to help the Littlefields out of a spot. What 
more, thought Gus, could he want? END 


Ever Count Your Car Springs? 


Sose modern cars contain more than 400 
wire springs. One maker lists 265 in the 
seats, 16 on the engine valves, 11 in the 
carburetor, 8 in the clutch, and others in 
the door locks and handles, master cylinder, 
horn button, and other parts. The tiniest is 
in the carburetor. It’s so small it takes 125 
of them to weigh an ounce. 


fi 


HE TOLD ME HE ALWAYS USES 
FORD OWNERS KNOW WHAT THE FINE CARE HES BEEN GIVING MY FORD GENUINE FORD PARTS BECAUSE 


1 LEARNED TODAY, AND DISCOVERED A BIG REASON WHY. ‘THEY'RE EXACT DUPLICATES OF 
THE PARTS IN MY CAR. 


I WONDER HOW MANY "TWAS TALKING TO MY MECHANIC ABOUT 


“IF ALL FORD OWNERS KNEW 
HOW MUCH TIME, MONEY AND 
SATISFACTION THEY GAIN — 
THEN THEY'D ALWAYS 
SPECIFY GENUIN 


1) 
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“THEY'RE MADE RIGHT TO 
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NEW LIFE 


FOR OLDER CARS 


Get a Casite Treatment for your car today—i 
simple, quick, inexpensive. 
A pint of Casite through the air-intake frees 


te in the crankcase oil keeps 
your engine clean and free-running, retards forma- 
tion of sludge and gum. 


LONG LIFE 


FOR NEW CARS 


Casite assures protective film of oil on all vital ports 


Casite cuts engine wear by speeding lubrication. 
Even in summer, finest oil is “cold” for the first 
few miles, must’ warm to 210°F to reach top 
efficiency. 

‘et add Casite to the oil and its flow is speeded 
22% at 100°F (more when colder). A protective, 
wear-resisting film of oil reaches all moving parts 
faster, greatly reducing “start-up wear.” 


BETTER AND SMOOTHER PERFORMANCE 
or Double-Your- Money-Back 


Ust Price 75¢ a Pint 


THE CASITE CORPORATION 


HASTINGS, MICHIGAN 
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Mechanics 
of Farming 
By Ladd Haystead 


m Rotary tillage has interested 
agricultural engineers for over a 
generation because this method of 
Seedbed preparation does all neces- 
sary operations in one pass over the 
ground. However, one drawback has 
limited the market largely to home 
and commercial gardeners--the rapid 
wear caused by the shock of the 
spinning tines hitting stones and 
other obstructions. Cushions, slip- 
ping clutches, rubber bumpers, and 
shock absorbers of various designs 
have been tried out with some suc- 
cess, but not with entire satisfac- 
tion. Now, from Rototiller, Troy, 
N.Y. comes a substitute for the tines 
=-a solid, shockproof cutaway disk. 


@ A new four-wheel-drive tractor, 
the Power Horse, with the pulling 
power characteristic of a track-type 
tractor, is announced by the National 
Implement Co., New York. Instead of 
a steering wheel, it has two handles 
that make it possible to ride on 

a drawn implement or wagon, as shown 


in photo, and steer by reins as in 
driving a team. Machine is made in 
Stockton, Calif. 


™@ Dutch elm disease can kill a 
healthy tree in two weeks, and has 
decimated some of the most beautiful 
wooded sections of the East in re- 
cent years. A new drug, Carolate, 
developed by Prof. Frank Howard, of 
the Rhode Island Agricultural Ex- 
periment Station, promises a cure. 
‘The drug is a mixture of four chemi- 
cals to be spread on the ground under 
the trees and watered in. It neu- 
tralizes poisons that the elm fungus 


Learn RADAR and 
ELECTRONICS 


And Earn Good Pay While You Learn 
IN THE U.S. AIR FORCE 


Never before in history has there been such a wealth of 
opportunity for qualified men in radar, radio, electronics, 
weather, and other fascinating career fields, as in the 
U.S. Air Force today. You are trained in the field where 
your possibilities of advancement are greatest, and you 
earn full pay while you learn! Inquire today about the 
many advantages you are offered in the new Airman 


Career Program. 


U. S. AIR FORCE AIR TRAFFIC CONTROL AND WARNING 


VISIT YOUR NEAREST AIR FORCE BASE MISSILE GUIDANCE SYSTEMS 


OR U.S. ARMY 
AND U. S. AIR FORCE 
RECRUITING STATION 


[AIRMEN WATCHING AIRCRAFT THROUGH RADAR SCOPES 


A Few of the Many 
AIR FORCE CAREER FIELDS 
Now Open to You 


RADIO AND RADAR MAINTENANCE 
AIRCRAFT AND ENGINE MAINTENANCE 
[AIRCRAFT ACCESSORIES MAINTENANCE 
INTRICATE EQUIPMENT MAINTENANCE 
WEATHER 
ARMAMENT SYSTEMS 
FOOD SERVICE 
TRAINING DEVICES MAINTENANCE 


WIRE MAINTENANCE. 


COMMUNICATIONS 
‘OPERATIONS 


PHOTOMAPPING 
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NO CAR SHOULD BE 
WITHOUT ONE! 


CASO V VIS- 0- LITE 


Illuminated Automatic 


CIGARETTE LIGHTER 


Why be without the convenience of this great new Vis-O-Lite 
iMluminated lighter r 


in the dark, prevents scratching dashboards. Made 
by the manufacturers of the riginal pop-out lighter that's 
standard equipment on 4 out of 5 cars, Costs only $2.75 
complete. The illuminated well-ssembly lone (minus the 
‘pop-out unit) costs only $1.25. Now on sale at Car Declers, 
‘Auto Supply Stores and Service Station. 


NO HOBBYIST SHOULD 
BE WITHOUT ONE! 


Does More 
Costs Less! 


ects 
as SN 
’ 

piece set 


actical 


The most complete, 


lyon esentiol for Model 
Train Builders! Has ALL the accessories 
you need to drill, cut, etch, carve, grind, 
buff, sand, engrave, saw and sharpen — matal, 
wood, gloss, lether, plastic and fibre. 1001 
saving uses. Operates on AC 
DC current, Fully GUARANTEED. 
Now on sale of Deportment, Hardware, Appli 


‘once, Aulo Accessory and Jewelry Stores 


‘CASCO PRODUCTS CORPORATION 
BRIDGEPORT 2, CONNECTICUT 
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Mechanics of Farming 

spreads into a tree's sap stream, 
and at the same time revitalizes the 
ti It also acts as a preventa- 
tive on the spread of the disease to 
uninfected trees. 


™@ Paper from southern pine is fast 
becoming the chief industrial prod- 
uct of the South. In 1950 the indus- 
try will employ 120,000 workers, pay 
over $100 million dollars to owners 
of small woodland tracts, mostly 
farmers. 


@ Agricultural machines don't always 
succeed, reminds the Illinois Col- 
lege of Agriculture in reporting 
that stalk cutters thought to con- 
trol the corn borer are failing at 
the job. After extensive tests of 
existing machines, it was found the 
best ones left 30 percent of the 
stalk uncrushed, That leaves plenty 
of places for the borers. Only clean 
plowing gives adequate control. 


™@ Hay can be put up the same day it 
is cut by using a new ‘conditioner! 
announced by the Meyer Mfg. Co., Mor- 
ton, I11. While the power mower is 
cutting a swath, the row previously 
cut is picked up by a rotator and 
drawn through the conditioner, which 
splits the stems and aerates the ma- 
terial. Experiments, says the 
maker, show drying time is 30 to 50 
percent less and carotene content up 
500 percent. 


@ American agriculture is the most 
mechanized, most efficient in the 
world. Yet, agronomists are worried 
over declining yields in many sec- 
tions, due, it is believed, to de- 
creasing stores of plant food. This 
means that the use of fertilizer, 
already several times greater than 
prewar, must go still higher. Ma- 
chines don't make manure. 


@ Although large commercial pea 
viners have been around a long time, 
no machine has been available for 
use on small experimental plots. Due 
to rapid changes in vitamin content 
and other quality characteristics, 
slow hand-harvesting methods have 
hampered experimental work. Now, 
the U.S. Plant, Soils, and Nutrition 
Bureau (Beltsville, Md.) has devel- 
oped a small gas-engine machine that 
can thrash a 50-foot plot in 4 min- 
utes. 


Please send me the 119-TM-B Midget Stondord Set 


fot] Geet, CY Maney Order 
Li Corel) Porhans Grr? 


Set Contains The: 
When you have small nutturning jobs, lay aside those 
“too-big” tools and put speed, safety, and working convenience 
into your hands with this 19-piece Standard Midget set. You get 
a Nut Spinner, 2” and 6” Extens 
Handle, Sliding Bar, Universal Joint, nine hexagon sockets 
G/16" to 1/2") and three square sockets (1/4 
*''Snap-on"* is the trode mork of Snop-on Tools Corp. 


MIDGET 


WRENCH SET 


for small assembly work 


19 Most Needed Wrenches 


Bars, Ratchet, Plas 


¢ Grip 


to 3/8"). 


WANT QUICK 
RELIEF FROM 
SUMMER HEAT ? 


‘OU can beat the hot weather by insulac- 

ing your attic with Gold Bond Rock Wool 
Insulation. Lightweight, easy-to-handle Sealed 
Blankets or Enclosed Barts come in standard 
widths, fir snugly beeween attic floor joists or roof 
rafters. Fireproof..,.ie can't burn. Keeps summer 
heat out, furnace heat in... pays for itself in fuel 
savings. Get Gold Bond Rock Wool Enclosed 
Batts in 2 fe. and 4 fe. lengths, Sealed Blankets 
are 8 ft. long. Be sure they're “full-thick"—and 
be sure they're Gold Bond for best results. Write 
for free booklet to Div. Y, Dept. PS-7. 


Available at your local Gold Bond 
lumber and building materials dealer! 


NATIONAL GYPSUM COMPANY 
BUFFALO 2, NEW YORK 


“SAVE IT AND 
FIX 11” 


REPAIRS 


CHINA, TOYS, FURNITURE 

BOOKS AND LUGGAGE 
It's transparent, waterproof, 
flexible and durable. 
Get a tube 


DUCO CEMEN 
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FILES of the BETTER KIND 
for every type of precision filing 


Wuen fits and tolerances resolve them- 

selves into denominators of thousandths, the 
files used on the work must be right for pre- 
cise filing. Nicholson X.F, (Extra Fine) Swiss 
Pattern Files are widely regarded as the fin- 
est you can buy. They cover practically every 
need of the tool, die, pattern, model, watch, 
clock, jewelry and fine-instrument maker.* 
Their accuracy and general high quality are 
outstanding in these primary essentials: 
SPECIFIED HIGH CARBON STEEL that is carefully 
inspected for proper grain size, and maximum 
hardenability and uniform performance. 
UNIFORM TOOTH STRUCTURE—assured by most 
modern file-making machinery. 
SOUND TEETH TIPS capable of high hardening 
—the result of cutting only after file blank has 
been ground and drawfiled to remove every 
trace of surface decarburization. 


UNIFORM HARDNESS AND STRAIGHTNESS to aid 
Jong life and accurate filing. 
jlitustrated above 


the famous Nicholson kit of 


Beautitul orange-and-blue design. At good hard- 
ware stores everywhere. 

FREE BOOK, “FILE FILOSOPH} 
illustrated pages on kinds, us 
Write to— 


48 interesting 
and care of files. 


eASktg NICHOLSON FILE CO. oy" pm, 
SZERS tn tear 8, rovdene 1, nD 


(Un Conula, Port Hope, Ont.) 


NICHOLSON 
FILES FoR EVERY PURPOSE 
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an 
Broadened Tip Grips Serews 
You can put a gripper tip on a screw- 
driver in a couple of seconds. Knowing how 
may save your time and temper on many 
jobs. Select a screwdriver that is the right 
size and hold it with the tip up. Strike it a 
few glancing blows with a hammer, then 
turn the driver half around and repeat, This 
puts two sharp beads-along the edge of the 
tip, giving it the gripping action you may 
need to get a screw into a difficult spot— 
Arthur R. Christensen, Lockport, N.Y. 


Saber Saws from Old Bandsaw 


A nanp saber saw is one of the most 
useful tools you can add to your woodwork- 
ing equipment. You can make one out of a 
discarded bandsaw blade. 

Break the blade into 8” lengths, and slip 
a raw potato over one end as shown. Heat 
the end in a flame until it turns cherry red. 
Let it cool slowly and drill rivet holes in the 
annealed metal. Shape the handle from a 
scrap of hardwood. slot one end for the 
blade, and rivet or bolt it in place. Then 
grind the back of the blade to a taper. 

The potato is an effective heat shield. 
It protects the working part of the blade 
from heat and allows you to hold the free 
end without discomfort.—Dick Hutchinson, 

| El Monte, Calif. 


=e ees $16.50 
AUXILIARY 
nzcric |D. C. ARC WELDER 
PS. MODEL 252 

GENERATING PLANT] tox per wasine von, 

For General Utility and Emergency Use UGHT OR HEAVY 

2500 watts—115 volts—60 creer) bead ‘Stop Costly Repair Bills, 
= g ‘Weld It Yourself and Soy 


ed ben duty cee: | Se 
rie power plat. ‘Signal Corps | Sect 
Mogg) PE-75, driven by Briggs 

Stratton. ‘one  erlnder 


G-1 Stainless Tank 


vg, there, tanks on, compremars: op ire 


arn af GG 


wom Suntt iba with 1008 Peat 
FR goat00 valve 


+ And data on hydraulle applications. ‘Write tor yours toesyt 
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Nw Power Kine 


8" TILT/ARBOR 
BALL BEARING SAW 


LESS EXTENSIONS. H 


Has the capacity you need for any type of con- 
struction for your home. Cuts 2%” deep. Precision- 
ground grey-iron table, full-length rip fence, silt- 
Sne/arbor, sealed ball bearings. Price, ¥.0.B. Kal 
mazoo, less motor, extensions, only $54.75 —S67.75 
with two extensions as shown. Send a postcard for 
new catalog. 


ATLAS PRESS COMPANY 


742 N. Pitcher St., Kalamazoo, Mich. 


IKING MIDGET 


HOME ASSEMBLED AUTO 


MIDGET MOTORS FE. COL, Athens 3, Obie 
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New Kind of Cloth 
Made Without Weaving 


Arter dinner, throw away your tablecloth 
and your napkins. And do the same with 
apron and dishcloths when the dishes have 
been dried. They're made of a new kind of 
cloth so inexpensive that they can be used 
once and then thrown away. The same mate- 
rial now yields expendable handkerchiefs. 
towels, dust and polishing cloths, babies 
diapers, and decorative draperies. 

These are only a few al applications 
of the new “nonwoven fabries,” probably the 
most radical innovation in the history of tex- 
tiles. Since the making of fabrics began, 
fibers have always been fashioned into cloth 
by the time-honored art of spinning and 
weaving—with wool felt, made from sheep's 
wool, being virtually the only exception. 
Other fibers lack natural characteristics that 
make those of wool intertwine, “felting” or 
interlocking and thus permanently bonding 
them together. 

Today, however, artificial bonding by 
chemical and other means, dispensing with 
mechanical spinning and weaving, can 
create unwoven fabrics from fibers of any 
type—both natural and synthetic. Cotton and 
viscose rayon have been the materials most 
widely used to date, But the process is 
said to be equally successful with others, 
including acetate and Vinyon. 

Fibers for unwoven fabric are first formed 
into a “lap” or sheet, using either textile- or 
paper-making machinery. Liquid plastic is 
then added to the sheet, binding the fibers 
together in one bonding process. The plastic 
may be applied by dipping, spraying, or 
printing with rollers, sometimes in parallel 
strips or in other decorative patterns. An- 
other process uses blends of fibers, some of 
which are softened by heat to serve as a 
binder, with or without the supplementary 
aid of a chemical bonding agent. Drying, 
which may be done on heated rollers, fol- 
lows bonding. All steps are well adapted to 
economical mass production. 

Bonded, or nonwoven, fabrics have the 
feel of conventional cloth. They may be 
made soft or stiff, absorbent or water-repel- 
lant, as well as flame-resistant, as desired, 
and can be attractively dyed or printed in 
colors. They resemble either cloth or paper 
in appearance, depending on the process of 
manufacture, and are far more durable than 
paper in towels and napkins. Makers are 


Tew DRE 
‘MEL 
MODEL fice ry 


SANDER Po 


GUARANTEES -SCRATCH- FREE SURFACES 


Here's, fast cutting, 
Bice Introduces © new sow lott Sider, sturdy 
tand hours 9 jus use, Tt is 


sutaces ready for any ‘type fish, Here, for the 
Bret time rie gander built for years of 
faithful serve a the remarkably low price 


of only $24. 


DREMEL 2 COPING SAW 


<i 


BeMaCo Dependeble 
AUTOMATIC 
SAW SET 


Ane WEL DING 


FOR PROFIT OR PLEASURE 
GO 18s. oF READY MADE PARTS 


BUILD YOUR OWN ,i/%i., 
HEAVY DUTY WELDER *°<5334"" 


FAST = ACCURATE - DEPENDABLE 
INCREASES 
monts BEAVER MFG. CO. 


1S. ISIS AVE. + INGLEWOOD, CALIF. 


eecccccccccccccces 
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PESCO HYDRAULIC PUMP 


adjungable, celle valve, Ti 


HIGH SPEED inert MILLING CUTTERS 


SIDE LLNS 


erasers Yeern eufiaee 
ig 
CHT Ret Noe Taper Aa Del op TT 


Tied turpis. $40. value for only 
"All merchandise G01d with monoy.back guarantee of satleToction 
‘and ie smippea postpaid 


T&T TOOL, 101 West Archer, Tulsa, Oklahoma 


City casiy 
COR quickty « 


BRAZE, SOLDER, Pied 
and CUT => 


No experience needed. Follow 
imple instructions. weld om 


sto owners, —hobbyis 
FOURAWAY pays for. 
over, Order 

FOUR-WAY. WELDER COMPANY, Dei 
2326 So. Michigan Ave. © Chicago 


LATHES 
DRILL PRESS 
SHAPER 


BUILD 


YouR 
OWN 


TILTING ARBOR SAW! 
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seeking further to improve their strength, 

which does not yet compare with that of 

woven cloth—no drawback, however, in uses 

not requiring rugged wearing qualities. 
Marketed under such trade names as 

Masslinn, Plastavon, Steralon, Viskon, Web- 
ril, and Lantuck, nonwoven fabrics are find- 
ing the widest variety of applications both 
in the home and in commerce and industry. 
Among other things. they are being used for 
work frocks, protective clothing, bags, filters 
for coffee makers and for chemical processes, 

| tea bags, buffing wheels, pipe coverings, oil- 
cloth backing, electrical insulation, and 
plastic-laminate structural materials for cars, 
trailers, boats, and planes. 


hoe Polish Waxes Golf Clubs 


Arren I had bought a new set of golf 
woods, the pro let me in on a little trick. Rub 
the chibs with a little shoe polish and they'll 
retain their original luster.—Arthur Kloth, 
San Francisco. 


Add-on Cireuit Breaker 


Fiexite protection for home electrical 
circuits is provided by the Ad-On Multi- 
Breaker shown above. The units combine 
thermal and magnetic action to open an 
overloaded or shorted circuit. Hundreds of 
combinations can be provided in the basic 
installation to allow for a variety of current- 
handling needs and additional breakers can 
be added at a future time. This permits the 
expansion of electrical circuits without alter- 
ation of the original installation. Cutler- 
Hammer, Inc., Milwaukee, makes the circuit 
| breakers. 


‘and tools, Cost Gov't over $ 


ideal for, contractors, fling st 
Hones cabin camps,” carpenters, 
Dusinessés, farmers 

otc Use full-time or a 

en Fegular lines. fail 

Tiahts, retrigerator, 


Kit contains 
Baskets. teal 
fon parts, spark 


a. 
Yoltare'remains constant from sero 
to full ioad, Filter prevents radio nolse, Comes com- 
Blete—no extra equipment to buy 

SPECIFICATIONS: 2500-watt. 110-volt 


‘ses fittie fuel. Use engine for other 
hea not operating Blant 


60-cycle 
mode 


Tau ATO 
is cyano ROT SATSIED 
Evoo0 m8 AT 


Sr tor LP iet diameter 


tin 
ts 


stars oats 
Reh 
Crandall Mtg. Co., 


BRONZE FOUNDRY 


Schools and Home Workshops 

Make your own castings of alun 

‘num, copper, bronze, silver. F 

sets ‘are available in three sizes In- 

cluding 2400 F. blast Furnaces, 

$22.50; $20. nid $42.00. f.0.b. 
as City. Circular, 


KANSAS CITY SPECIALTIES 60. 
MOTOR OIL 


SHOULD NOT 
BE CHANGED! 


28 
pels 


(NAMIC. 
ou CHARGED 


vO OPERATE 
‘Works on iron. a 


sp, Start your home shop iow! 


Write tedey for ilu 
tatalog-folder’ show! 
few Duro ine of N 
Advertised. work 
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BURO METAL PRODUCTS 0 
2601 N. Kildare Chi 


Another of thousands of uses for 


LOCKS With 
Ton-Grip 


ARC = WELDER 


ELECTRIC TORCH 
GIFT WORTH $680 
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ue 
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QUALITY POWER MOWERS FOR LESS 


Make-Ur-Own Rotary 
POWER MOWER 
THIS IS NOT A KIT 


Fell a tree like this in lens than a 
minute with « MeCULLOCH 


‘America's Greatest 
Power Mower Values 


Endorsed by professional loggers everywhere 


MACON McCULLOCH MOTORS corp. 


‘WIDE 
IOLA Wa Contry Beever 
“ Los Angeles 45, Colidernin heck oF = Order today’ 
sERvice SEND FOR FREE LITERATURE TEM TOOL CO. 
1a contre svete Oops Ba hw York 42 


RETAIL PRICE $125.00 


a 
fet = 
|SUPERSHOP includes precision- a 
= } 


‘built 8" tilting toble saw, verti- 
tal drill press, 30” 
jinder, 100% BALL BEARING. Write for FREE 


213 Yates Avenue 
Holt 


for Secdwortieg hobby fun! 


Clear, detaited, shop-tested. 
fe size makes constr 


pet 
‘easy. Write for race i ware. Send. st 


4 
erukaaee 2 i sothia 


| TILT ARBOR SAW MOVEMENT 
Dy, Write for free catalog. oar See BALL BEARIN 
— aunt it 


describing complete line 
of SHOPMASTER Tools 


SHOPMASTER, INC. 


1214 Third St. S, Minneapolis, Minn 


MAKE ANY SIZE + FLOOR OR BENCH MODEL 
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EVERY ELECTRIC DRILL 
PORTABLE SAW 


(AN BE USED WITH ONE HAND 
09 Se Bue MUnUTE 


UNCONDITIONAL I-DAY. [SERCERESE Tr] 
MONEY BACK GUARANTEE 


The JIFFY metal CABINET 


YOUR ANSWER TO 
SMALL ITEMS STORAGE 
at home, office, and shop 
(IDEAL GIFT, TOO) 
So handy to keep nuts, 
bolts, screws, nails, 
Parts, washers, stamps, 
hobbyists’ needs, etc., 

at your fingert 


THIS 32 DRAWER UNIT ONLY $8.95 PostPAID { 


‘Stop searching, get a 32 or 64 drawer Jiffy to keep those 
small items that usually get mislaid. Spot welded steel, 
‘gray enamel finish, metal drawer guides. Dividers included 
with aluminum drawers make possible three compartments 
Ber drawer. Looks good anywhere. Send check oF money 
‘order, please—no .'s. Prices below. Your money 


Tefanded if wot satishod Dealers wiv fr quantigydlacoun’ 


HANDY CALCULATOR FOR 
WOODWORKERS... ONLY 10¢ 
Just set dial, quickly solves countless 


roblems. ts linear to board 
lity of various: 

39s bit sizes, nail specif- 
pening tips 


Co. 2127 Columbia Av., Rockford.Ill 


5 Basic Tools. $3925 [eam 
ms 
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ed at right (is HP motor. motor buuley V belt, eo 
Sin extra) -with an Em 

it rind and Sand 

in‘wood. metals 


Triple Vision Rear Win 
dow "Folds "Down With 


Make, Se 
Hack oF 


Be Sure to Specify 
Year & Model, 
Tan Material. Phas 


Send 25% Cash With All Order: 


‘Send 25. 
J. C. WHITNEY & CO. 


1917-P ARCHER AVE. CHICAGO is, ILL. 


[SPECIFICATIONS| WITH ALUMINUM 
oigahttanaex | OMY 2.38 
Cards Included. | 8 DRAWER UNIT 


(Gatcompartmente) 
16 DRAWER UNIT 


008 alum: 
for heavy 


KAYTEE PRODUCTS, Dept. S. Box 588, Canton, O. 


NEW USES for your 
HOME POWER TOOLS! 


Just off the press—our 1950 tool catalog, chockfull of 
new ideas to make your power tools more usefull Time= 
saving, power-driven tools you've never seen before—for 
sawing, sanding, polishing, grinding, routing, mortising, 
‘woodshaping, ete. If you own an electric drill, drill pross, 
circle saw, or lathe, send for this valuable book today. 
Every tool illustrated. Send 10¢ to cover postage and 
handling. 


BERTRUM H. ENGINEERING CO. 


3121 MAIN STREET KANSAS CITY, MO, 


HYDRAULIC Power Transmission 


WITH Infinitely VARIABLE SPEEDS, Clotch and INSTANT REVERSE 
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BUILD Swa COOLING FANS 


aatlaues, 
Sther age. Price $4708 voxtpeidno'bing else te buy, Full 
Money “back guarantee. for immediate shipment send 
‘check, cash or money order t 
LecTRO 


5700 Detroit A 
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Gauge Measures V Belts. The Belt 
Meter, made by Goodyear Tire and Rubber 
Co., Inc., of Akron, Ohio, quickly deter- 
mines the length of a V belt. The belt 1s 
clipped in place against a knurled knob, 
| and 1s then pulled through for a full circuit. 
The knurled knob turns a worm gear that 
| moves an indicator, showing the length in 
inches, The device takes light-duty belts. 


4 
>> 


Saw Blade Is Rotatable. If you've 
ever skinned your knuckles using a keyhole 
saw in a tight spot, you'll appreciate this 
saw. The blade can be turned through 360° 
| and locked in any of eight positions. If you 
want to cut right up to a wall, you can have 
the handle in the normal position while the 
blade’s teeth are facing the wall. The tool 
| is made by the Millers Falls Co., Greenfield, 


| Mass. Price is $2 


steel rule, these trammel heads make an ac- 
curate compass, height gauge, inside cali- 
pers, outside calipers, or scribers. The En- 
gineering Research ‘Associates, of Hazel 
Park, Mich., manufacture the heads. Each 
set of heads includes seriber points, pencil 
tips, and special caliper points. The retail 
price of a set is about $3. 


Double Dri 
These twin horizontal drills for doweling 
jobs are belt driven by the motor of a bench 
~ The su is removed and the 

e. The chucks are 
lined up with a pulley on the saw spindle 
and the belt tightened by lowering the 
spindle or raising the table. The drills can 
be adjusted up or down in relation to the 
table. The Hadwiger Manufacturing Com- 
pany, of Pueblo, Colo., prices the multiple- 
drill unit at $40. 


When used with a combination square or | 


AMAZING NEW 
SPEED 


e BUFFER 
« SANDER 
« POLISHER 


Fits Any Ya" Drill 


DIRECT DRIVE 
lishing and Sanding Kit 


PALM GRIP ——__———sg@aeD 
RATCHET 


SCREW DRIVER SET —. SD 


venue, Cleveland 3, Ohio 
Vmoney order for water | 
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Handy Power Drill 
Big Help in Homes! 


Saves Hours on Many Jobs! 


Wouldn't you like to speed up building and repairing things 
Around your house--flnish more projecta in Your spare tirme 
“furn gut work you can be proud off This versatile Home- 
Uuility 14° Dril e the anawer! You'll be amazed at the wa 
te ‘natal! household hardware and fxtures, polish 

‘wax furniture, sharpen cullery and tools, and 
ure, knock off old paint and rust 


built by BLACK & Decker, world’s la 


Quai 
of portable electric tools, this powerful Home-Utility. Dx 


t maker 


Operates on AC. or D.C’, with a handy trigger switch. Te 
‘compact, lightweight, well-balanced, abaped to At the hand, 
‘easy for the lady of the house to operate, too! Try it at your 
‘lectrieal or implement dealer's. Let him show 
ou, the inany attachipentn which make Ut "mening. 
Work-aaving appliance for your home! Tite BLACK & DECkxEn 
‘bopt: HS, Townon 4, Md, 
‘of The BLACK & DECKER Mfg. Co. 


BY 


14" Drill Kits Grinders 


rimmed with instractive pho- 
tographs and step-by-step ex 
planations of how to do good 
toldering. 


‘25¢ m most aes 


KESTER SOLDER COMPANY 
4201 Wrightwood Ave, Chicago 39, Il 
Newark, Nod. * Brentford, Ceneds 
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Tightening Jaws cks Base. 
When the jaws of this woodworking vise 
are tightened on the work, the vise locks in 
position on its base, eliminating a separate 
adjustment. ‘The Versa-Vise can be placed 
on its steel, post-type base in either the up- 
right position shown, or horizontally on its 
left or right side. In’any of these positions 
it can be swung 360°. Holding surfaces are 
2x” by 3%” and it has a 5” capacity. The 
Will-Burt Company, Orrville, Ohio, prices 
the vise at about $9. The tool weighs 16 Ib. 


Serews. Tapping 
this screwdriver turns 
" With the blade set in 
the slot of a screw, 
is little to the right or 
left. The hammer 
through the driver a 
twisting motion, turn- 
greater force than can 
be exerted conven- 
made by Allen & Son 
Manufacturing Co., of 


Hammer Turns 
a screw in or out. 
you turn the handle a 
- blows transmit 
ing the screw with 
tionally. The tool is 
1 Asbury, Mass. 


Flexib! jhaft Units. Two portable 
power units for flexible-shaft tools—the Jiffy 
Tool and the Speed Jifly—are being mar- 
keted by the Stow Manufacturing Co., Bing- 
hamton, N. Y. The Jiffy delivers 1,750 r.p.n. 
from a M-, %, or %-hp. motor. For more 
demanding operations, the other model of- 
fers three speed variations—1,000, 1,750, 
or 3,000 r.p.m. These speeds are obta 
by altering the plug-in position of the flexi- 
ble drive shaft. Both units are mounted on 


Drill Becomes Hammer. Any \” 
electric drill can be converted to a hammer 
for drilling masonry with this adapter made 


by the Roto-Power Corp., Brooklyn, N.Y. 
The tool also can be used for auto-body or 
fender work. It’s priced at $10.75, includ- 


ing the handle. Attachments are available 
for calking, peening, and riveting. 
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S Last minute news & notes... 
e 


Chrome is being tried in 
St ai thire it doesn't show, Tests 
indicate that the life of auto piston 
rings can be prolonged and cylinder 
wear reduced by using hard chrome 
plating on the top ring in each cyl- 
inder. . . . Packard is using walnut 
shells now in making Ultramatic 
drives. They're ground like coffee 
and used to blast burrs off of the 
machined surface of castings. . . 
With a new compressor kit made in 
Britain, you can use your car's en- 
gine to blow up a tire. It can be 
done without stopping the car, more: 
over, by clipping an air-tight uni- 
versal joint to the wheel hub. 


FOR SEASICKNESS and other types of 
motion sickness, dramamine is the 
best bet, New York University doc 
tors report after a study of the ef- 
fectiveness of a number of the coi 
monly used drugs. It seems to de- 
crease the sensitivity of the body's 
balance mechanism to the motion of 
ships, swings, cars, and airplanes. 


SURFACTANT is a new word worth know- 
ing. Tt means a 'surface-active 
agent.' Surfactants are being used 
as wetting agents, to disperse grease 
or solid particles, and to keep fine 
powders suspended in liquids and 
lotions. They may make the familiar 
label, 'Shake Well Before Using,' 
obsolete some of these days. 


RUSSIAN TELEVISION images are being 
roadcas' @ definition of 625 
lines, according to Soviet newspa- 
pers. Standard is 525 lines in U.S., 
405 in Britain, and 819 in France. 
But the screens of the latest model 
of Russian receiving sets are only 
about the size of an American 7-inch 
screen. . U.S. Bureau of Stand- 
ards, meanwhile, reports it has 
picked up radio signals sent cl 
around the world. They were r 
about .14 of a second after they 
left the transmitter. On a stormy 
day they were delayed less than on a 
normal day. 


YOUR DOG can be better protected 


UG rorutar science 


r 
ived 


against rabies with a new vaccine 
produced from virus grown in chick 
embryos. Lederle Laboratories ex- 
perts claim its development will 
Prove to be the greatest step taken 
towards elimination of rabies as a 
fatal disease since Pasteur first 
immunized dogs in 1885. 


once supposed to be indivis- 
ible, have now been found to contain 
at least 12 and maybe 13 different 
kinds of particles. But some don't 
live long. M.I.T. physicists, for 
example, have found that the average 
heavy meson disintegrates in 60 mil- 
lionths of a second. 


PRODUCTS: A plastic, non-metal- 
c cable made by Plastic 
Wire & Cable Co., Jewett City, 
Conn., promises to make home wiring 
easier. . Nu-Way Signal Co., 
Chicago, is making a door mat that 
will ring a bell when stepped on. 
: . Silicones have been put into a 
hew waterproofing solution by Stop- 
all, Inc., Kalamazoo, Mich., to help 
home owners keep basements dry. 


GRASS GROWS SLOWER, without being 
farmed, if Sprayed with the correct 
amount of a id killer called 
maleic hydrazide. U.S. Rubber Co.'s 
experimenters are working with it. 
They've found that it will also in- 
hibit the growth of shrubbery--and 
kill off crab grass. But it is not 
on the market yet, and they insist 
you may have to it quite a while 
before using it place of your 
lawn mower and hedge shears. 


THERMOMETER made at Yale detects 
changes in temperature as small as 
a te illionth of a degree . 
Goodyear Tire experts have devel- 
oped a waterproof fabric through 
which body vapor (they mean sweat) 
can escape . . . McKee Glass Co., 
Jeanette, Pa., offers bird houses 
made of thick, opaque glass in red, 
green, yellow, or brown. 
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or equivalent’ gas 
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ELECTRIC LIGHT and POWER PLANT 


Same as high power line 
iE DRIVEN 


“WELLWORTH” 
V-BELT CLUTCH 


LIGHT PLANT 
REMOTE CONTROL 


Save Timell! Save Moneylll 
SEND FOR THIS BIG, NEW 
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Ford is such an admired beauty that once 
gain, for the second straight yeai 
been chosen “Fashion Car of the Year” by the 
Fashion Academy of New York! 


But here’s a case where beauty is much 
more than skin-deep. Here’s a brawny traveller 
that’s built to take it—with your choice of two 
great economy engines . . . 100-h.p. V-8 or 
95-h.p. Six. What's more... 


‘Para-Fiex” rear springs have ride-con 
‘accurate allgnmen trolling inserts and rubber bushings at 
sisi - shackle and bracket bolts for quiet oper 
ation, Jong life. No lubrication of springs 

tequived 


Double-drop frame with heavier box-section 
side rails, § sturdy cross members and new 
front reinforeing gives great strength and du 
ability 


NOW..."Test Drive’ @'SO Ford states"? 
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Why dont youtry to put F 


Some weight on?” 


I guess | was just 
naturally-born’ skinny!" 


OBODY IS JUST 
““Naturally“’ 


' 


‘OULD you believe it? J was once a “Dynamic Tension" is the easy, NATURAL 
skinny 97-pound weakling. People method that you can practice in the privacy 
used to laugh at my spindly build. 1 of your own room—just 1S MINUTES EACH 
M ned to strip for sports or for paY—while your scrawny chest and 


wim. Girls snickered at me behind shoulder muscles begin to swell 
; back. Folks said I was just “natu- | ARE YOU | . . . those spindly arms and legs of 
ly-born skinny Skinny ond yours bulge... and your whole body 

tun down? starts to feel full of zip, ambition, 


Then I discovered my marvelous 
w muscle-building system—"Dy 


tired? | self-confidence, and new energy! 


T can broaden your shoulders, strengthen 


mic Tension.” And it turned me | Locking in 
0 such a complete specimen of | Confidence? song er tel lho Aa gentry ea 
NHOOD that today I hold the title, pierre era lt to your chest, give you a viselike grip. 
¢ WORLD'S Most pERFECTLY De. | flecing | at Hels pou each yous, Soe, go 
DPED MAN. WHAT TO full of pep, vigor and red-blooded vitality 
Do ssour that you won't Teal there's even "standing 

Trin teld in | room™ tele Yor weakest sid that asy 

; sak inthavmireoeand | mCer Soom | \losting! “MelorsTrawt taieusk’ ettk oes 
When you look th ror and I'll have your whole frame “measured” 
. a healthy, husky, strapping fellow toa nice ‘ew betutiful cute of amsclel 


smiling back at, . 


you—then you'll 
be astonished at Thousands of other fellows are becoming mar- 

velous physical specimens—my way. I give you no 
how fast“Dynamic gadgets or contraptions to fool with. You simply 


© WHAT "DYNAMIC 

NINSION” Has DONE 
Tom OTHERS 

uike A New Ma 


r 
Suchet as sore twas | 7 ‘3 very short time, youll watch it grow 
Torts. Sty nervous trotinge | SULTS! ply into real, solid, fippling, live muscle. 
wise jaa Sha 
¥ ten ds 


have “ea 
eel fine a new 


And 
Ginw, Onto. 


NO STAMP NEEDED—1 Even Pay the Postage for the Postcard! 


Send NOW for my famous for any fellow who wants a bet- 


aes 


inedas oF fea great book, “Everlasting Health and ter build. Yet it doesn't cost you 
te iron 1, | Strength.” It has 48 pages, and a penny—I'll send you a copy 


absolutely FREE. Just glancing 
through it will open your eyes. 
In fact, it may be the turning 
“Dynamic Tension” can do, an- point in your whole life! So 
swers many questions that may don’t put it off another minute. 
be puzzling you. Page by Send the postcard to me person- 
page it shows what I can do ally: CHARLES ATLAS, Dept. 17, 
for YOU. 115 Eost 23rd Street, New York 

Yes, this book is a real 10, N.Y. 
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is packed from cover to cover 
with actual photographs and 
valuable advice. It shows what 
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Want the outboarding thrill of your life? Put a 
new MERCURY “Super 10” Hurricane on a good 7 oi 
hull, crack the throttle, and you'll get it! le D2, 
Open ’er up and you'll know why this job is called i a s 
the “Hurricane.” Never before such power and speed, Y 
such ease of control .. . yet the fishermen love it @ oe“, 
for its slow, steady troll’. . . it lugs their big boats faster, “W 
gives them more time for fishing. Truly the most versatile 
outboard ever built. See it at your dealer .. . Now! Fal Soweled F 
See the complete MERCURY line for 1950. . . the 
outboards with all the features that are really — starts, mare performance 
important, right down the line. [ = Giasieropereing 
 Sticency longer 


frouble-Wee ite 


For the First Time, These New Features in a “10”. 
NEW “HI-REV’ micro-mounted connecting rods of drop forged _ Ss 
chrome nickel moly steel, heat treated, hardened, tempered, = - 
precision ground and micro-honed to just the right scientific finish. White Zi 
NEW Improved Porting to permit easier flow of fuel and gases. FREE FOLDER 
NEW Drop Forged Unbreakable Aluminum Clamp end “RIGHT DOWN THE LINE”. 
rackets, heat treated to the strength of steel. KIEKHAEFER CORPORATION 
ss <n: Real Voto age Fond due, Wisconsin, USA. | 


Larger Crankease Openin Features of MERCURY Outboard Motors 
for the finest outboarding you ever enjoyed! tre protected by issued o pending patents, 


